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Objective: The goal of this study was to
examine the relationship between suicide
and substance use among completed sui-
cides in Fulton County, Ga., from 1994
through 1998.

Method: Extensive data on completed
suicides were obtained from records of the
Office of the Medical Examiner. Specific
characteristics of the victims who had used
cocaine, ethanol, or both before commit-
ting suicide were compared across demo-
graphic groups.

Results: There were important race, sex,
and age differences among the victims
who had used cocaine and ethanol before
committing suicide. Almost all (94.6%) of
the suicide victims in whom cocaine was

detected were male, 51.4% of the cocaine-
positive victims were African American
men, and 43.2% were white men. Sub-
stance use by teenage victims differed
dramatically across ethnic lines. The vast
majority (86.7%) of African American teen-
agers did not use either substance before
committing suicide, whereas 50.0% of the
white teenage victims had used one or
both substances, with 41.7% of the white
teenagers having used ethanol. Overall,
ethanol use was much more common
among white victims of all age groups.

Conclusions: Intoxicant use preceding
suicide occurred in specific age-, ethnic-,
and gender-based patterns.

(Am J Psychiatry 2002; 159:615-619)

Substance abuse and dependence have been widely
recognized as risk factors for suicide (1, 2). It has been pos-
tulated that drug use is partially responsible for the rising
rate of suicide among individuals between the ages of 14
and 25 (3). The suicide rate in this group has risen from 5.2
per 100,000 in 1960 to 13.3 per 100,000 by 1980. The rising
rate of suicide in this age group includes increases among
both Caucasian and African American individuals (4).
There was a steady increase in the rate of suicide among
African American men from 1960 through 1986, which
may be due in part to rising rates of drug use.

Fulton County, Ga., contains virtually the entire city of
Atlanta. The population of Fulton County is approxi-
mately 800,000 and has been growing at 2% per year. The
population of Fulton County is divided nearly in half along
ethnic lines (49% African American, 48% white, and 3%
other). The goal of this study was to determine the role of
cocaine and ethanol in all completed suicides in Fulton
County during the second half of the 1990s. This time pe-
riod was chosen because it was the most recent for which
records could be obtained and hence the most relevant to
current circumstances. The underlying hypothesis was
that the pattern of substance use preceding suicide would
be specific for different ethnic, gender, and age groups.

Method

A computerized database was obtained from the Fulton County
Medical Examiner’s Office that contained demographic and toxi-
cology data on all completed suicides from 1994 through 1998.
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The database includes all suicides that occurred in Fulton
County, regardless of the county of residence of the victim. Only
victims who died within 48 hours of the self-inflicted injury were
considered informative because of metabolic clearance of intoxi-
cants (5, 6). Also included in the noninformative group were those
victims discovered in an advanced state of decomposition. Data
on drug and alcohol use were taken from the National Household
Survey on Drug Abuse (http://www.samhsa.gov/oas/nhsda.htm)
and from the “Monitoring the Future” program (http://www.
MonitoringTheFuture.org). Demographic data for Fulton County
were obtained from the U.S. Census Bureau.

Statistical analysis was performed by using StatView 5.01 for
Macintosh (SAS Institute Inc, Cary, N.C.). Comparisons between
categorical values were performed by using chi-square analyses
with two-by-two tables subject to Yates’s continuity correction.
Comparisons between continuous variables were done by using
analysis of variance (ANOVA). Logistic regression analysis was
carried out to ascertain the contributions of demographic predic-
tors to the use of cocaine or ethanol before suicide. Statistical sig-
nificance in the logistic regression was a probability of p<0.05 in
the Wald test. The logistic likelihood ratio for each variable was
calculated to determine its utility in the model.

All study procedures were reviewed and approved by the insti-
tutional review board at Emory University School of Medicine.

Results

There were 416 suicides in Fulton County between 1994
and 1998, 374 (89.9%) of which were fully informative with
regard to cocaine and ethanol toxicology. There were no
significant differences between the informative and non-
informative suicide groups in mean age (43.9 years [SD=
18.5] and 38.6 years [SD=14.5], respectively), age distribu-
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TABLE 1. Demographic and Toxicology Data for Suicide
Victims in Fulton County, Ga., 1994-1998

Intoxicants Detected

at Autopsy
Cocaine Ethanol

Demographic Variable N % N % N %
Informative suicide? 374 1000 37 99 108 289
Gender

Male 306 818 35 114 88 2838

Female 68 18.2 2 29 20 29.4
Ethnicity

African American 117 31.3 20 1741 23 19.7

WhiteP 257 68.7 17 6.6 85 33.1

Ethnicity/gender®
African American female 13 3.5 1 7.7 3 231
African American male 104 278 19 183 20 19.2
White female 53 14.2 1 19 17 321
White male 195 521 16 8.2 66 33.8

aVictims who died 48 hours after the self-inflicted injury were con-
sidered noninformative suicides because of metabolic clearance of
intoxicants; also included in the noninformative suicide group (to-
tal N=42) were those victims who were discovered in an advanced
state of decomposition.

b Includes data for six Hispanic and three Asian victims.

¢ Gender data were not available for all white victims.

tion, demographic composition, method of suicide, or vi-
olence of method. Demographic and toxicology data of
the informative suicides are presented in Table 1. Since
there were only six Hispanic and three Asian victims in the
entire data set (2.4%), they were included in the white
group in subsequent analyses. Most suicides were violent
(84.5%, N=316), the dominant method involving use of a
firearm (62.6%, N=234).

Cocaine was detected in 37 (9.9%) of the suicide vic-
tims. Cocaine-positive victims (mean=32.4 years, SD=8.2)
were significantly younger than cocaine-negative victims
(mean=45.2 years, SD=18.9) (F=16.57, df=1, 372, p<0.0001).
All of the cocaine-positive victims were clustered between
16 and 50 years of age. Across all age groups, 17.1% of Afri-
can American victims used cocaine before committing sui-
cide, whereas 6.6% of white victims used the drug (}?=8.76,
df=1, p=0.003). Of all cocaine-positive victims, 54.1% (N=
20) were African American, and 45.9% (N=17) were white.
Almost all (94.6%, N=35) of the cocaine-positive victims
were male (x?=3.60, df=1, p<0.06). Across all male victims,
11.4% were cocaine positive compared with only 2.9% of all
female victims. There were more African American male
victims (51.4%) and fewer white male victims (43.2%) and
white female victims (2.7%) than expected in the cocaine-
positive group (x?=13.16, df=3, p=0.004). There was no rela-
tionship between cocaine and method of suicide, use of
firearm, or violence of method.

Of the cocaine-positive suicides, 11 (29.7%) also tested
positive for ethanol. The dual substance subjects were in-
distinguishable from the cocaine group in demographic
characteristics and in method and violence of method.

The pattern of cocaine use differed depending on the
age of the victim (Figure 1). Of the white teenage victims,
25.0% (N=3 of 12) were cocaine positive compared with
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FIGURE 1. Presence of Cocaine at Autopsy Among African
American (N=117) and White (N=257) Suicide Victims in
Fulton County, Ga., 1994-1998, by Age
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aSignificantly higher rate of cocaine detection at autopsy among
African American victims than among white victims (x>=6.27, df=1,
p=0.01).

bSignificantly higher rate of cocaine detection at autopsy among
African American victims than among white victims (x2=8.76, df=1,
p=0.003).

only 6.7% (N=1 of 15) of the African American teenage vic-
tims. In the young adults (21-35 years of age), 20.0% (N=10
of 50) of all African American suicide victims were cocaine
positive, and 11.3% (N=8 of 71) of white victims were co-
caine positive. A significant difference was seen among
the middle-age adults (36-50 years of age), in which 28.1%
(N=9 of 32) of all African American victims were cocaine
positive as opposed to 7.8% (N=6 of 77) of all white victims
(Figure 1). Of all the suicide victims 50 years of age and un-
der, 16.6% (N=35 of 211) of the male suicide victims were
cocaine positive compared with 4.3% (N=2 of 46) of the fe-
male suicide victims (x?=3.66, df=1, p<0.06). Among this
same age group, 20.6% (N=20 of 97) of the African Ameri-
can victims were cocaine positive compared with 10.6%
(N=17 of 160) of white victims (y?=4.89, df=1, p=0.02).
Within each age group and across all suicides, there was
no relationship between cocaine use and method of sui-
cide, use of firearms, or violence of method.

Alcohol was detected in 108 (28.9%) of the 374 informa-
tive suicides. Of the ethanol-positive victims, 25.0% (N=
27) had blood alcohol levels below 80 ug/dl (designated as
low), and 75.0% (N=81) had levels above 80 pg/dl (desig-
nated as high). The average age of the ethanol-positive
victims (42.1 years, SD=15.9) did not differ from that of the
ethanol-negative group (44.7 years, SD=19.5). Signifi-
cantly more of the white suicide victims (33.1%) than Afri-
can American victims (19.7%) were ethanol positive (Fig-
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FIGURE 2. Presence of Ethanol at Autopsy Among African
American (N=117) and White (N=257) Suicide Victims in
Fulton County, Ga., 1994-1998, by Age
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2 Higher rate of ethanol detection at autopsy among white victims
than among African American victims (x?=2.98, df=1, p=0.08).

b Significantly higher rate of ethanol detection at autopsy among
white victims than among African American victims (x?=6.41, df=1,
p=0.01).

ure 2). Of the white suicide victims, 24.7% (N=21) had
blood alcohol levels in the low range, and 75.3% (N=64)
were in the high range; of the African American victims
26.1% (N=6) had low levels, and 73.9% (N=17) had high lev-
els. There were no gender-based differences in ethanol use:
29.4% of all female victims and 28.8% of all male victims
were ethanol positive, and male and female victims had
similar percentages with low and high blood alcohol levels.
The rates of ethanol use by ethnicity/gender were identical
to those associated with ethnicity alone (Table 1). There
was no relationship between ethanol use and method of
suicide, use of firearms, or violence of method.

In all age brackets, more white victims used ethanol be-
fore committing suicide than African Americans (Figure
2). Unlike cocaine, ethanol use before suicide occurred in
every age bracket. The distribution of ages for the ethanol-
positive suicides (17 to 81 years) coincided with the age
distribution of all informative suicides (13 to 88 years).

Among teenagers, intoxicant use before suicide differed
dramatically between ethnic groups. Cocaine and ethanol
results were combined and designated as substance posi-
tive versus substance negative. Of the African American
teenage victims, 86.7% (N=13 of 15) were substance nega-
tive at autopsy, whereas 50.0% (N=6 of 12) of the white vic-
tims were substance positive (x?=2.77, df=1, p=0.09). One
African American victim had used cocaine, and one had
used ethanol before committing suicide. Five white teen-
agers (41.7%) had used ethanol (x?=2.98, df=1, p=0.08),
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TABLE 2. Logistic Regression Analysis of Factors Predicting
Detection of Cocaine or Ethanol at Autopsy for Suicide
Victims in Fulton County, Ga., 1994-1998

Likelihood of
Intoxicant Detection Analysis

Toxicology Outcome 0dds Wald 2
and Factor Ratio 95% Cl (df=1) p
Cocaine detected at autopsy

Age 0.96° 0.93-0.98 10.37  0.002

African American 199 0.95-4.17 336 0.07

Male 4.07 0.93-17.84 3.46 0.07
Ethanol detected at autopsy

Age 099 0.97-1.00 3.82 0.05

White 236 1.36-4.10 9.29  0.002

2 Value represents the exponentiated regression coefficient (i.e., the
odds ratio associated with a one-standard-deviation change in the
risk factor).

three had used cocaine, and two had used both substances.
African American male subjects were the largest group of
teenage suicide victims, but 85.7% (N=12 of 14) were sub-
stance negative. Of the white male teenagers, 44.4% (N=4
of 9) were substance positive, and 66.7% (N=2 of 3) of the
white female victims were substance positive. The white
female victims had both used ethanol and of the male vic-
tims, one had used cocaine, one had used ethanol, and two
had used both. There was no relationship between sub-
stance use and method of suicide, use of firearms, or vio-
lence of method. Consistent with the larger data set, 63% of
all teenage suicides were by firearm.

A series of logistic regression models were calculated to
test the effect of various demographic factors (age, race,
sex, use of ethanol or cocaine, method, violence, and use
of firearms) on the likelihood of cocaine or ethanol use be-
fore suicide. Relative to cocaine use, variables that were
significant or approached significance in the multivari-
able model were age (log likelihood %?=12.89, df=1, p=
0.0003), sex (log likelihood x?=4.92, df=1, p<0.03), and race
(log likelihood y2=3.36, df=1, p<0.07). As seen in Table 2,
cocaine use was four times as likely in male victims than in
female victims and almost twice as likely in African Amer-
ican victims than in white victims. Relative to ethanol use,
the only variables that were significant in the multivari-
able model were age (log likelihood y2=3.93, df=1, p<0.05)
and race (log likelihood %?=10.07, df=1, p<0.002). White
victims were more than twice as likely as black victims to
have used ethanol before committing suicide (Table 2).

Discussion

Several key conclusions can be drawn from this study.
The first is that cocaine use preceding suicide occurs over-
whelmingly in men between 21 and 50 years of age. Afri-
can American men in this age range appear to be particu-
larly vulnerable; paradoxically, however, African American
male teenagers do not use cocaine immediately before
suicide. In contrast to cocaine, alcohol was detected in
one-third of all white suicide victims, regardless of gender
or age, and in almost 20% of black suicide victims. The fi-
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nal and most important conclusion is that substance use
in teenage suicides differs dramatically by the race of the
victim. Most African American teenagers (86.7%) did not
use ethanol or cocaine immediately before committing
suicide. In contrast, 50.0% of white teenagers used one or
both before committing suicide.

Cocaine use in the United States peaked in 1985-1986 at
almost 6 million users and declined to around 1.5 million
by 1992. The rate of cocaine use remained around 1.5-2
million users for all of this decade. The rate of frequent use
in 1997 was 682,000 users and has not changed appreciably
since 1985. Since the peak years, the rate of casual cocaine
use has dropped dramatically, by 70% or more. Cocaine
was detected in a substantial number of suicides (14.4%) in
the at-risk age group in Fulton County, albeit less than the
21% reported in New York City in 1985, during the peak of
the epidemic (7). This suggests that the suicides are occur-
ring among the frequent, heavy cocaine users.

There was a dramatic change in cocaine use preceding
suicide in African American male victims between the
teenage and young adult years. Among 14 male teenage
African American suicide victims, only one was cocaine
positive, but in the next two age brackets (21-50 years), co-
caine use preceding suicide jumped up to 23.2% (N=19 of
82). The exact opposite pattern was observed among
white suicide victims: the high rate of use among teenag-
ers dropped to only 9.5% (N=14 of 148) among white vic-
tims 21-50 years of age. Three age-based cohorts of drug
users were identified in New York City: an older heroin in-
jection group that was born between 1945 and 1954, a co-
caine/crack cohort that was born between 1955 and 1969,
and a marijuana cohort born since 1970 (8). The peak rate
of cocaine use preceding suicide in Fulton County among
African Americans was seen for subjects in the 36-50-year
range, consistent with the cocaine/crack cohort in the
New York City study.

Alcohol use preceding suicide followed a very different
pattern than cocaine. Fully one-third of white suicide vic-
tims used ethanol before committing suicide, whereas
about 20% of African American victims had. In the case of
alcohol, the use of the intoxicant appears to be much more
proximate to the suicidal act, since 21% of all victims met
the legal definition of intoxication at the time of their
death. Overall, the national rates of current ethanol use for
white and African American individuals are 55% and 39%,
respectively. The corresponding rates of heavy ethanol are
6% and 4.9%. The rate of ethanol detection at autopsy was
closer to the rate of current use than to the rate of heavy
use. Clearly, alcoholism is a chronic risk factor for suicide
(2), but ethanol detected at autopsy seems to be defining a
larger class than the habitual heavy users. One possibility
is that with the loss of judgment and control that accom-
panies intoxication, subjects are more likely to impulsively
commit suicide, regardless of their long-term use pattern.

There were two unexpected observations in the teenage
group. The first was the low rate of cocaine use among Af-
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rican American teenagers, given the high rates in the older
age groups. The second observation was the overall lower
rate of substance use in the African American victims than
in the white victims. African American male subjects were
the largest subgroup of teenage victims but had only two
substance-positive suicides, whereas one-half of the white
teenagers were substance positive. Data from the “Moni-
toring the Future” program indicate that 70% of African
American teenagers have used ethanol by the 12th grade
and 2% have used cocaine (9). The National Household
Survey on Drug Abuse reports the past-month rates of eth-
anol use among those aged 12-20 years as 32.1% among
white and 21.1% among black individuals. The low rate of
cocaine detection at autopsy among the black teenagers
may reflect low overall use in the community, but the rate
of ethanol detection appears to be much lower than the
level of ethanol use by black teenagers. The causes of the
higher rate of suicide among male African American teen-
agers remain obscure (4, 10, 11), but the results of this
study suggest that intoxicant use is not a significant proxi-
mate cause of suicide in black teenagers. A very different
conclusion can be drawn for white teenagers. In this group
there is a very high rate of substance use. Substance use, in
particular ethanol, is clearly a major risk factor for suicide
in white teenagers.
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