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Cheryl J. Cherpitel, Guilherme L.G. Borges, and Holly C. Wilcox 

Background: Both acute and chronic use of alcohol are associated with suicidal behavior. However, the 
differing relationship of each component of alcohol use and possible causal mechanisms remain unclear. 

Methods: This article reviews and summarizes associations between acute alcohol consumption (with 
and without intoxication) and suicidal behavior (both completed suicide and suicide attempts) among 
adults 19 years and older, as presented in literature published between 1991 and 2001. Possible mechanisms 
and methodologic challenges for evaluating the association are also discussed. An application of a research 
design (the case-crossover study) that has the potential for addressing the effects of acute alcohol use over 
and above usual or chronic use is presented. 

Results: The majority of articles reviewed were restricted to descriptive studies that documented the 
prevalence of suicide completers or attempters who tested positive for alcohol use. A wide range of 
alcohol-positive cases were found for both completed suicide (10-69%) and suicide attempts (10-73%). 
Common methodologic limitations included the lack of control groups (for evaluating risk conferred by 
alcohol use), selection and ascertainment bias, and small sample sizes. The results of the case-crossover 
pilot study indicated substantially higher risk of suicide during or shortly after use of alcohol compared with 
alcohol-free periods. 

Conclusions: Although there is a substantial literature of published studies on acute alcohol use and 
suicidal behavior, the majority of studies focus on completed suicide and report prevalence estimates. 
Findings from such studies are subject to several possible sources of bias and have not advanced our 
knowledge of mechanisms in the association between acute alcohol use and suicidal behavior. The case-
crossover design may help to overcome some limitations of these studies and facilitate evaluation of 
associations and possible causal mechanisms by which acute alcohol use is linked to suicidal behavior. 
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EGINNING WITH THE work of Emile Durkheim in 
the late 1800s, there has been a long tradition of 

sociological and epidemiologic studies on suicidal behavior. 
Contrary to Durhkeim's belief that alcohol consumption 
was only an individual and psychopathological factor in 
suicide, it is now viewed as a sociological phenomenon that 
has a deep impact on the variation found in suicidal behav-
ior (Durkheim, 1966; Skog, 1991). Today, it is well accepted 
that both acute and chronic alcohol use are associated with 
suicidal beHavior (Berglund and Ojehagen,  1998), and 
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some consider this to be a_causal_re]atiojship (Brismar and 
Bergman, 1998). However, the causal mechanism for this 
relationship remains unclear (Hufford, 2001). This article 
addresses the association between acute alcohol consump-
tion (with and without intoxication) and suicidal behavior, 
including both completed suicide and suicide attempts. We 
present a literature review of studies on the adult popula-
tion (19 years and older) published during the years 1991 to 
2001. The primary aims of this article are to assess what is 
known about th^jso^iation_betwe£D.. acute alcohol use .and 
suicidal behavior, discuss possible mechanisms of the asso-
ciation and methodological challenges, suggest implications 
for future research, and describe the application of a 
method that used cases as their own controls to minimize 
potential bias from traditional case-control studies. 

Suicide is defined as "death arising from an act inflicted 
upon oneself with the intent to kill oneself (Rosenberg et 
al.3 1988), whereas suicide attempt is defined as a "behavior 
with_a nonfatal outcome, for which there is evidence (either 
explicit or implicit) thaUhe person intended to kill, himself/ 
herself (O'Carroll et al., 1996). These definitions suggest 
that suicidal behavior implies a self-committed act carried 
outj#rih,,the intention toaieTWhen dealing with empirical 
studies, however, definitions become less stringent. In mor- 
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tality studies, suicide is usually defined according to the 
underlying cause of death on death certificates. Countries, 
states, and regions within countries may differ in the quality 
of data_orj...death certificates and on the percentage~of 
autopsies performed to determine suicide as the underlying 
cause of death. This affects estimated rates of suicide. The 
definition and quantification of suicide attempt in empirical 
studies is also subject to variation. For example, in studies 
carried out in psychiatric facilities, cases tend to be defined 
more accurately than in community studies; suicide re-
search among college students and general population sur-
veys frequently relies on the response to a single (yes/no) 
question (Kessler et al., 1994). These issues should be kept 
in mind when considering differences in findings across 
studies. 

Definitions and the quantification of acute alcohol use 
also vary from study to study-. For example, estimates of 
blood alcphql_concentration (BAC) on the basis of toxicol-
ogy screening for completed suicides, or blood, breath, or 
urine screening for suicide attempts will vary in relation to 
the length of time between the suicidal behavior and BAC 
estimation. Definitions of intoxication vary in relation to 
the legal level in a given jurisdiction, an individual's self-
report, quantity consume37~body mass, and tolerance (al-
cohol dependence). Self-reported alcohol consumption be-
fore the attempt has been relied on in studies of the 
association of acute alcohol consumption with suicide at-
tempts, but the "window of effect" has been found to vary 
across studies from <3 hr (Kresnow et al., 2001) to 12 hr or 
more (Merrill et al., 1992). Confounding factors must also 
be considered in examining the effect of acute alcohol 
consumption, with or without intoxication, on suicidal be-
havior. These factors include the effect of usual consump-
tion (or alcohol dependence), concurrent use of other sub-
stances, and comorbid psychiatric disorders, with or 
without alcohol dependence. 

MATERIALS AND METHODS 
The English language literature on MEDLINE, PsycINFO, and the 

National Institute on Alcohol Abuse and Alcoholism (NIAAA) Alcohol 
and Alcohol Problems Science Database (ETOH) was searched for arti-
cles on acute alcohol use (intoxication) and suicide (attempts and com-
pleted). A total of 37^ studies on completed suicide and JJJ^&judies on 
suicide attempts published over a 10-year period (1991-2001) were ob-
tained from computer-based bibliographic databases and by hand-
searching reference lists of four review articles (Brismar and Bergman, 
1998; Hufford, 2001; Rossow, 2000; Smith et al., 1999). Articles from the 
same research group using the same sample were counted as only one 
entry. 

Abstracts that did not explicitly mention suicide and acute alcohol use, 
articles that did not provide levels/measures of alcohol use specifically for 
suicides, and aggregate/ecological level studies were excluded. Ecological 
studies were excluded because most focused on variation in per-capita 
alcohol consumption and suicide rates, and it was not possible to isolate 
chronic from acute alcohol use and draw inferences about acute use. Two 
recent ecological studies of suicide and alcohol have extensive reviews for 
the interested reader (Ramstedt, 2001; Stack, 2000). _Dissertations_were 
not included because they are in limited circulation. 

The following limits were set for the MEDLINE search: all Adult: 19 + 
years, publication date from 1991 to 2001, only articles with abstracts, 
English language, and human. A variety of strategies were used to narrow 
the search while increasing efficiency. The most efficient search strategy 
was as follows: (suicide OR suicide attempt NOT ideation) AND (alcohol 
use OR alcohol intoxication OR alcohol drinking NOT chronic alcohol 
NOT alcoholism NOT alcohol use disorder NOT alcohol dependent) 
NOT (case study) NOT (cholesterol). 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": acute 
alcohol use, alcohol intoxication, drunkenness, inebriation, ethjm_ol, and 
alcohol consumption. The NIAAA ETOH database (a database accessible 
through the NIAAA web site: www.niaaa.hih.gov) was searched for "sui-
cide" and "alcohol" followed by a search on "suicide attempt" and "alco-
hol," using the same limits as the MEDLINE search. PsycINFO was also 
searched using the same limits mentioned above. Duplicate articles were 
removed. Two articles that could not be obtained were excluded. A more 
detailed description of the search strategy can be obtained from the 
authors. 

Tables were compiled indicating the investigator(s), publication year, a 
description of the population, sample size, study design, measure of 
alcohol use, the findings/mechanisms, and limitations. This was done 
separately for studies of completed suicide and suicide attempt (Appen-
dixes 1 and 2). In these appendixes, blood alcohol levels greater than zero 
were considered positive. 

RESULTS 

Suicide Studies 
Published research on suicide and acute alcohol use 

includes two primary data sources, coroner's case-series 
studies and psychological autopsy studies. 

Coroner's Case-Series Studies. These studies usually in-
clude toxicology screening and BAC measurements. The 
presence of any alcohol or prevalence within or above a 
certain level is reported. Usually the BAC level considered 
illegal for driving a motor vehicle in the specific jurisdiction 
is used as the cut point for intoxication. Rarely is there an 
attempt to provide an outside control group for comparison 
with the prevalence of alcohol present in the suicide series. 
A noteworthy exception is the article by Nordrum et al. 
(2000) that includes a series of natural deaths tested for 
BAC as a reference with which to compare suicide cases. 
Occasionally, series of suicide cases are compared, such as 
suicide cases with and without cancer (Pukkila et al., 2000). 

Psychological Autopsy Studies. In these studies, data 
from coroner reports or other public records and interviews 
with the suicide victim's family members and close friends 
are analyzed to create a psychiatric profile of the person 
before death. Precipitating and contributing factors such as 
psychiatric disorders (including alcohol disorders) and 
drunkenness and sociodemographic factors such as unem-
ployment are assessed retrospectively (see Pirkola et al., 
2000). In the adolescent literature, there are examples of 
such studies that compare suicide cases with neighborhood 
controls (Brent et al., 1996); however, similar case-control 
studies in the adult literature during the period of this 
review could not be found. 
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Acute Alcohol Use and Completed Suicide 

We reviewed 37 studies that included data on acute 
alcohol use and completed suicide (see Appendix 1). The 
average acute alcohol use was 37%, the median was 36%, 
and the range was 10 to 69%. Countries that were repre-
sented in this review include the United States (12 studies); 
Finland (8 studies); Australia (4 studies); Sweden (3 stud-
ies); Canada and Scotland (2 studies each); and Brazil, 
England, Northern Ireland, Germany, Norway, and South 
Africa (1 study each). Some studies focused exclusively on 
one method of suicide (e.g., gunshot deaths, exhaust fume 
inhalation), but the majority of studies reported multiple 
methods of suicide. Although not all studies specified the 
percentage who were alcohol positive by method, among 
studies that did, the percentage was found to vary by 
method, as well as by sex and age. Table 1 illustrates the 
range of alcohol positives by method of suicide. As can be 
seen, percentages ranged from a low of 7 to 16% for 
suicides by stabbing, cutting, or piercing to a high of 43 to 
67% for burns, self-immolation, and electrocution. 

 
Studies of Suicide Attempts 

The two basic data sources for current research on sui-
cide attempt and acute alcohol use are hospital-based 
emergency department (ED) studies and, much less fre-
quently, population-based studies. A description of these 
studies can be found in Appendix 2. 

ED Studies. Hospital-based research performed in the 
ED, toxicology unit, or psychiatric unit provides the most 
common source of data on the relationship between acute 
alcohol use and suicide attempts. In these studies, patients 
who are admitted to a medical service, usually an ED within 
a general hospital, a trauma center, or a psychiatric ward, 
are interviewed to obtain a self-report of alcohol use before 
the attempt, and BAC is estimated (usually through a 
breath test) as a measure of alcohol involvement. Most of 
these studies are cross-sectional and use probability sam-
ples of patients. We found only one example of a tradi-
tional case-control study that reported odds ratios for the 
association between acute alcohol and suicide attempt 
(Borges and Rosovsky, 1996). 

Population-Based Studies. One study of alcohol use and 
nearly lethal suicide attempts included a general popula-
tion sample as a control group (Kresnow et al., 2001). The 
distribution of the cases' self-reported alcohol consumption 

Table 1. Range of Alcohol Positives by Method of Suicide 
                                                                % Alcohol  
                                                                     positive  10-38%

Asphyxiation, hanging, strangulation, suffocation (5 studies)           10-38% 
Bum, self-mutilation, electrocution (2 studies) 43-67% 
Drowning (4 studies) 6-26% 
Gunshot wound (8 studies) 20-62% 
Jumping from a height (4 studies) 6-26% 
Self-poisoning (by solid, liquid or gas; 8 studies) 7-51 % 
Stabbing, cutting, piercing (3 studies) 7-16% 
Railway, motor vehicle intentional accidents (6 studies) 3-65% 

within 3 hr before the suicide attempts was compared with 
a similar distribution of drinking among community control 
subjects in time-matched periods. Control subjects had 
provided a 24-hr drinking history, which allowed evaluation 
of drinking during any 3-hr period. This approach allowed 
estimation of alcohol use status among control subjects at 
time periods corresponding to those 3 hr before the case 
events when control subjects lack a reference point and 
have not been individually matched to cases. 

Analyses of data from the National Comorbidity Survey 
(Borges et al., 2000) used discrete-time survival analysis to 
study the effects of retrospectively reported temporally^ 
previous substance use, abuse, and dependence in predict-
ing first onset of suicidal behavior. Current alcohol and 
drug use predicted subsequent suicide attempts after con-
trolling for sociodemographic factors and comorbid mental 
disorders (including alcohol abuse/dependence), suggesting 
that the effects of substance use disorders on suicide at-. 
tempts were not entirely due to the effects of comorbid -
mental disorders but to the intoxicating effects of substance 
use itself. These population-based studies support the fea-
sibility and importance of studying the effects of current 
and/or acute alcohol use and suicidal behaviors. 

Summary of Acute Alcohol Use and Suicide Attempts 
For the 16 studies reviewed that included data on acute 

alcohol use and suicide attempt, the mean percentage of 
alcohol use was 40%, the median was 41%, and the range 
was 10 to 73%, based on self-report, BAC, toxicology, 
breath analysis/Alcometer, or medical or psychiatric chart 
review, depending on the study. This is strikingly similar to 
the percentages found for completed suicide. Studies from 
many countries are represented in this review, including 
England (three studies); the United States and Northern 
Ireland (two studies each); and Canada, Mexico, Scotland, 
the Netherlands, Bulgaria, Spain, Finland, Tanzania, and 
India (one study each)* Sf the 16 studies, 4 did not specify 
the methods used in suicide attempts. For the 12 studies 
that did report specific methods used, the vast majority 
were self-poisoning: 6 studies focused exclusively on self-
poisoning, whereas for the remaining 6 studies, self-
poisoning ranged from 63 to 96% of the samples. The range 
for acute alcohol use among victims of self-poisoning was 
10 to 63% (mean, 43%; median, 49%). The next most 
common methods reported listed in order of frequency 
were self-laceration, hanging, and jumping from a height. 

DISCUSSION 
Method 

The majority of articles reviewed were descriptive studies 
that evaluated the prevalence of alcohol-positive tests 
among samples of completed or attempted suicides. Acute 
alcohol use was associated with both suicide attempts and 
completions; however, a wide range of alcohol-positive 
gases was found: 10 to 69% for_ suicide and 10 to_73%_for 
attempts. These highly variable results make it difficult to 
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draw conclusions about the relationship between acute al-
cohol use and suicidal behaviors. The reasons for the vari-
ability are numerous. 

 The definition of suicidal behavior differed across stud-
ies. For example, some studies reported on "parasuicide," 
whereas others reported on "attempted suicide" or "self: 
harm" (or "deliberate self-harm") This variation resulted 
in differences in the definition of the outcome (e.g., para-
suicide does not assume failed intent to produce a fatal 
outcome, which is inherent in suicide attempt). 

The purposes of the studies also differed. Some focused 
on the demographic/social characteristics and clinical diag-
nosis of cases, whereas others focused on attempt trends 
over time or timing of attempt (day, night, weekly, week-
end). Many of the articles did not primarily study acute 
alcohol use and suicidal behavior; consequently, measure-
ment of acute alcohol use was not optimal in some studies. 

Common methodological limitations for studies of com-
pleted suicide include the lack of control groups, retrospec-
tive design, reliance on proxy report via psychological autopsy 
studies, possible selection bias and ascertainment bias as a 
result of limited data and differing inclusion and 
exclusion criteria, small sample size, potential misclassifi-
cation, differing testing procedures, no range of BAC pro-
vided, no specification of method of suicide attempt, and 
no report of BAC by method. Many of these limitations 
also apply to studies of suicide attempt. 

Small Samples and Possible Selection Bias 
Seven of the completed suicide studies and three of the 

attempted suicide studies had sample sizes of <50 people. 
Estimates are less precise for studies with smaller samples. 
Much of this research also suffers from potential selection 
bias as a result of nonresponse, missing data, inclusion/ 
exclusion criteria, and misclassification. There is a lack of 
comparability between studies by medical examiner prac-
tices and toxicology and/or autopsy request practices. 
Among those who were intoxicated at the time of the 
suicidal behavior, in the absence of some indication of 
intent, an event (e.g., a fall from a height) must be classified 
as suicide, an accident, or unknown intent, and ambiguous 
cases may be misclassified. 

Differences in Ascertainment Rates 
Assessment of alcohol consumption is based on BAC, a 

breath test, or self-report, which are subject to possible 
inaccuracies in measurement and underreporting. Ascer-
tainment bias in establishing suicide is also a problem; 
usually only suspected or certified suicide decedents are 
examined. Various studies reported time-dependent crite-
ria for postmortem toxicology screening, which ranged 
from 2 to 6 hr for the time after which BAC was considered 
invalid. There are also differing criteria for intoxication 
across studies. Nordrum et al. (2000) noted that it is de-
batable which BAC is necessary before the influence of 

acute alcohol should be regarded as a contributory cause of 
death, and decisions may depend on the definition of le-
gally intoxicated in a given jurisdiction. 

In some studies, up to 60% of suicide decedents were not 
tested for BAC. Those who were hospitalized for up to 48 
hr after the injury were often not screened. Those with 
deramposed (or charred or heavily mutilated) bodies were 
also~nbt screened. For suicide attempts, patients who left 
the ED before psychiatric review or patients who were 
severely injured were excluded from studies. 

Limits Posed by Various Study Designs 
ED and trauma center samples as well as autopsy cases 

drawn from medical examiners and coroner's offices do not 
represent random samples of all suicides in the general 
population, limiting generalizability (Brismar and Berg-
man, 1998). The majority of studies are cross-sectional and 
report the prevalence of BAC or self-reported alcohol con-
sumption as a measure of alcohol involvement, causal in-
terpretations of causation. The samples studied were often 
selected from EDs or coroner's reports, and no appropriate 
control group was available, limiting evaluation of risk 
associated with alcohol use. Only two studies tested the 
statistical association between acute alcohol consumption 
and suicide; other studies reported percentages of alcohol 
use or intoxication among suicide attempters or completers 
immediately before the event. Few data were provided 
regarding alcohol use by sex, age, or method used to com-
mit suicide. In addition, little is known about whether this 
relationship differs by type of alcohol consumed or by 
drinking pattern. With incomplete data on method of sui-
cide, whether alcohol intoxication predicts the use of more 
lethal methods of suicide cannot be tested. 

Proposed Mechanisms 
A state of intoxication may trigger self-inflicted injuries 

by promoting depressive thoughts and feelings of hopeless-
ness while simultaneously removing inhibiting barriers to 
hurting oneself (Skog, 1991). Indirect mechanisms, includ-
ing alcohol consumption as a form of self-medication for 
depression or alcohol use as a marker for other high-risk 
behaviors, have also been considered. Although we are far 
from understanding the relationships between acute alcohol 
use and suicidal behavior, a number of possible direct 
mechanisms for the association have been proposed. So-
ciological interpretations include acute alcohol use leading 
to increased social deterioration or ..anomy) (Skog, 1991), 
unemployment, debts, and social isolation (Magne-Ingvar 
et al., 1997; Merrill et al., 1992; Platt and Robinson, 1991). 
Biological interpretations of the association include impair-
ing physical and mental functioning (Field et al., 2001) or 
interacting with other psychotropic drugs (Suokas and Lon-
nqvist, 1995). Disinhibition, in which alcohol acts to remove 
psychological and even physiologic barriers, leading to self-
harm, has also been proposed (Kresnow et al., 2001). Huf- 
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ford （2001）summarized four psychological pathways for 
the proposed relationship between acute alcohol use and 
suicidal behavior that may be interactive: (1) increasing 
psychological distress, including hopelessness, loneliness 
and depression; (2) enhancing or facilitating aggressive 
behavior, including self-aggression; (3) changing an indi-
vidual's expectations and help propel or trigger suicidal 
ideation into action; and (4) constricting attention and 
inhibiting effective coping strategies to avoid suicidal be-
havior. Rossow (1996) has also reviewed a number of pos-
sible mechanisms in individual- and aggregate-level studies. 
As these mechanisms are presented as post hoc interpre-
tations of findings rather than hypotheses tested in carefully 
designed studies, the evidence supporting these proposed 
pathways is limited. 

As apparent from this review, most studies report prev-
alence rates of alcohol involvement, and few provide risk 
estimates or test for specific mechanisms in the relationship 
between acute alcohol use and suicidal behavior. A recent 
report from the NIAAA advisory council recognized the 
need to "develop more innovative research designs to ex-
amine the causal role of alcohol in suicide, homicide, and 
other violent events" (NIAAA, 1999). We present here a 
new application of a method that addresses some of the 
limitations mentioned above and that could be used to 
advance our knowledge in this area. 

Testing the Impact of Acute Alcohol Exposure in Case-
Crossover Studies 

In 1991, the epidemiologic case-crossover design was 
developed specifically to examine the role of the "immedi-
ate determinants of myocardial infarction" (Maclure, 
1991), such as heavy physical exertion (Mittleman et al, 
1993). In this design, an individual serves as his or her own 
control in studying the effect of a transient factor (e.g., 
acute alcohol consumption) on the risk of an acute event 
(e.g., suicidal behavior). This strategy was developed to 
circumvent previous limitations in the selection of appro-
priate control subjects in traditional case-control studies. It 
has been applied to a variety of public health problems, 
including illicit drug use (Maclure and Mittleman, 2000; 
Wu and Anthony, 2000). The method has also been used to 
study the association of alcohol use and injury in ED 
settings (Borges et al., 2004; Vinson et al., 1995). 

In an application of this method, alcohol consumption is 
conceptualized as an exposure that has a time-limited physi-
olgic effect. When present in an organism, alcohol produces 
short-term biological, psychological, and behavioral changes 
until it is metabolized. The repeated use of alcohol may 
produce more broad and long-lasting impact (i.e., abuse and 
dependence). The case-crossover method can take into ac-
count the long-term effects of alcohol consumption, although 
it cannot provide a relative risk estimate for its effect. In brief, 
the case-crossover design provides estimates of intermittent 
alcohol use over and above the baseline risk associated with 
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long-term alcohol use. This method minimizes control bias by 
comparing alcohol use before the suicidal behavior with alco-
hol use during some other predetermined time or times for 
the same individual (e.g., usual frequency of drinking, or 
alcohol consumption during the same time the previous day, 
or the previous week). Such "serf-matching" allows for better 
estimation of the association between acute alcohol use as 
well as the patterns of drinking (e.g., an unusually heavy 
drinking episode in an otherwise light drinker) and suicidal 
behavior. These data will be important in informing potential 
interventions that address factors related to risky drinking 
patterns. 

The case-crossover method may be an ideal epidemiologi-
cal strategy for the study of acute alcohol use and suicidal 
behavior. Qnly two distinct pieces of information are required: 
(1) an estimate of alcohol use at or around the time of the 
event (these data have already been collected in many of the 
studies reviewed here) and (2) an estimate of how unusual the 
exposure (acute alcohol consumption) is for the individual ' 
with the outcome of interest (Maclure and Mittleman, 2000). 
Three basic approaches are suggested for obtaining this infor-
mation: (1) the usual frequency approach, (2) the pair-
matched approach, and (3) the multiple intervals approach 
(Mittleman et al., 1995). The usual frequency approach re-
quires an estimate of the usual (yearly) frequency and quantity 
of alcohol consumption. The pair-matched approach requires 
an estimate of alcohol consumption during the same time the 
previous day or during the same time on the same day of the 
previous week. Finally, the method of multiple intervals re-
quires several estimates of alcohol consumption at varying 
time periods, a form of multiple matching. 

A Working Example: An Exploratory Case-Crossover Study of 
Acute Alcohol Use and Suicide Attempt 

The following is a brief description of a working example 
(Borges et al., 2002). Interested readers may contact the 
authors for a more comprehensive description of the anal-
ysis and Cherpitel (1989) for development of the data-
collection method. Data were merged from seven ED stud-
ies that included probability samples of patients who were 
■admitted for periods of at least 1 week, 24 hr/day. The 
merged sample consisted of 102 suicide attempters over the 
age of 18 from the United States, Australia, Canada, and 
Mexico, taken from the Emergency Room Collaborative 
Alcohol Analysis Project covering 30 ED sites across six 
countries (Cherpitel et al., 2003). 

Whether the patient had been drinking alcohol within 6 
hr before the event (suicide attempt), the length of time 
between the last drink and the event, and the usual quantity 
and frequency of alcohol consumption during the last 12 
months were assessed. Patients were defined as exposed 
and nonexposed on the basis of reported alcohol use within 
6 hr before the suicide attempt. The usual yearly frequency 
and quantity of alcohol consumption was used to define the 
person-time at risk. The amount of person-time exposed to 
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 alcohol was estimated by multiplying the reported annual 

frequency and usual quantity of alcohol consumption 
(drinks) by the duration of its hypothesized physiologic 
effect (1 hr). Unexposed person-time was then calculated 
by subtracting the exposed person-time hours from the 
number of hours in 1 year. For example, a patient who 
drank once a year and had two drinks was exposed 2 for hr 
during the last 12 months and had 8764 unexposed 
hours. Further analyses were also performed under the 
assump-tion that each patient sleeps for at least 7 hr in 24, 
during which time he or  she or she could not be considered 
at risk for a suicide attempt. A macro written in SAS (SAS 
Institute, 1990) was used to obtain relative risk estimates, 
based on the usual frequency approach for data analyses of 
case-crossover studies (Maclure, 1991). 

Of the 102 suicide attempters, 48% were female, 59% 
were younger than 30 years, and 35% reported drinking 
alcohol within 6 hr before the suicide attempt. The esti-
mated relative risk for those who reported drinking before 
the event was 13.0(95% CI, 7.5-22.3). Although 49% of the 
male and only 20% of the female subjects reported alcohol 
use before the attempt, there was little difference in the 
estimated relative risk. 

In a case-crossover study using the usual frequency ap-
proach, person-time data are generated and the analysis 
estimates an average incidence rate-ratio. Because the time 
frame of this rate-ratio is short (several hours only), it is 
interpreted as a relative risk (Maclure, 1991). An odds ratio 
is not calculated in this particular approach (13.7 for males 
and 11.1 for females). The prevalence of reported alcohol 
consumption before the event was slightly higher for those 
younger than 30 (38%) compared with the older group 
(31%), but the relative risk also was slightly lower (12.5 and 
14.0, respectively). In this example, it seems that any alco-
hol consumption greatly increases the risk of suicide at-
tempt. Using the case-crossover method, prevalence rates 
of acute alcohol use can be obtained, and relative risk also 
can be estimated across samples and subgroups within 
samples. The case-crossover design has several limitations 
worth noting. This design is especially suited to explore the 
impact of an intermittent risk factor but cannot be used to 
estimate the risk of chronic alcohol use. The case-crossover 
study is well suited to control for between-person (i.e., time 
invariant) confounders, because it uses cases as their own 
controls, but the possibility of within-person (i.e., time 
varying) confounders still remains. Also, differences in re-
call may lead to an overestimation of the association be-
tween alcohol and injury if patients are more likely to 
remember and report alcohol use on a short period basis 
and/or before an injury event. 

The case-crossover method has proved useful in the 
study of suicide attempts seen in an ED, as described, and 
could prove useful in the study of completed suicides as 
well. It is possible to estimate alcohol consumption before 
death through postmortem fluid analyses, which is a com-
mon practice. Obtaining data on usual drinking practices is 

more difficult in suicide studies but is feasible with some 
modifications to the current "psychological autopsy" meth-
ods, which obtain data from a collateral (usually a family 
member) through a complex series of questions that lead to 
estimates of psychiatric disorders (including alcohol use 
disorders). The same method could be used to gather 
information about the usual frequency and quantity of 
alcohol consumption of the suicide victim, and it also may 
be possible to obtain information on alcohol use during the 
same time of day or week before the suicide. The validity of 
this information is, of course, a matter of further inquiry, 
but the strategy seems feasible. 

CONCLUSIONS 

Between 1991 and 2001, a substantial number of studies 
on acute alcohol use and suicidal behavior were published. 
The majority were on completed suicide, with fewer on 
suicide attempts. Cross-sectional studies (of both attempts 
and completed suicides) were the most common method 
but resulted in simple prevalence estimates of acute alcohol 
involvement with suicidal behavior. The cross-sectional de-
sign is extremely limited, subject to several sources of bias, 
and has not advanced our knowledge of mechanisms in the 
association between acute alcohol use and suicidal behavior. 
In case-control studies, the possible bias in the selection of 
control subjects in research on acute alcohol consumption 
and suicidal behavior has hindered the field; the use of 
traditional case-control studies has been viewed with skep-
ticism (Borges and Rosovsky, 1996; Shepherd, 1998)7"The 
case-crossover design may help to overcome some of these 
limitations by using cases as their own controls (Maclure, 
1991) and by potentially improving relative risk estimates 
and evaluation of mechanisms by which alcohol use is 
linked to suicidal behavior. With few modifications of cur-
rent data collection practices, traditional studies of suicidal 
behavior can take advantage of this newly developed study 
design. 
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