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Suicide is the 10th leading cause of death in the
United States.' Suicide is among the leading
types of injury mortality linked with alcohol
consumption.? Most investigations of the
alcohol-suicide relationship have examined the
role of long-term patterns of alcohol use and
related problems, including population studies
of alcohol consumption or availability and
suicide rates®™® and individual-level studies of
the risk for suicide associated with alcohol use
disorder.%® There are more limited data on
acute use of alcohol before suicide, although
available data indicate that it plays a significant
role. A meta-analysis of descriptive reports
concluded that a median of 37% of suicides
were preceded by acute use of alcohol.”

The lone study of acute alcohol use and
suicide that included a nonsuicide control
group examined firearm suicides in a north-
eastern urban area of the United States.'” The
study revealed that acute drinking conferred
risk after adjusting for alcohol availability and
other factors, and that the degree of risk was
increased with the amount of alcohol con-
sumed, consistent with a dose-response rela-
tionship. Studies of nonlethal suicide attempts
that used a nonsuicide attempt control group
and adjusted for ongoing alcohol consumption
pattern or alcohol use disorder also showed
that acute alcohol use conferred risk and
suggested a dose-response relationship.™*?

A study of suicide attempters using a case-
crossover design in which participants served
as their own controls provided similar results.!®
Overall, available data from controlled studies
of suicide and suicide attempts indicated that
both the presence of alcohol and the amount of
alcohol consumed were key considerations in
understanding their link with suicidal behav-
ior.!%"3 These controlled studies were of fairly
small samples, making them poorly suited to
examine age, gender, or racial/ethnic differ-
ences in the relationship between drinking and
suicidal behavior.
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Objectives. We explored age, gender, and racial/ethnic differences with
alcohol use and firearms, hanging or asphyxiation, and poisoning methods of
suicide.

Methods. We analyzed data for 37 993 suicide decedents aged 18 years and
older from the 2005-2010 National Violent Death Reporting System database.
Multinomial logistic regressions examined associations of method with alcohol
use defined by blood alcohol content. Two-way interactions tested the effects of
age, gender, and race/ethnicity on the associations between alcohol use and
method of suicide.

Results. Alcohol was present among decedents who used the 3 leading
methods of suicide: firearm (35.0%), hanging (36.8%), and poisoning (32.7%).
Two-way interaction tests suggested that in young and middle adulthood,
individuals were more likely to drink alcohol when they used a firearm or
hanging (compared with poisoning), but in older adulthood, the reverse was
true, with alcohol use more likely with poisoning. Interaction tests also sug-
gested that Asians and Pacific Islanders were most likely to use alcohol in

Several postmortem studies of suicide
sought to determine if there were gender or age
differences in the presence of acute alcohol use,
with results generally showing that women and
older adults were less likely to drink before
suicide compared with men and other age
groups.”'*® There were fewer data on racial/
ethnic differences in acute alcohol use before
suicide, although a recent analysis of the US
National Violent Death Reporting System
(NVDRS) data highlighted that American In-
dians and Alaskan Natives (men and women)
and Hispanic men were more likely than
White men to be intoxicated at the time of
death.””

Differences in acute drinking before suicide
in gender, age, and ethnic groups may reflect
population patterns in drinking; for example,
men generally drink more often and more
heavily than women,"” a pattern that is ob-
served at the time of suicide.'*'® However,
studies of acute alcohol and suicide do not
always reflect population patterns. For

poisonings and that Blacks were least likely to use alcohol in hangings.

Conclusions. The results suggested that alcohol use before suicide was
influenced by several factors, including age, race/ethnicity, and suicide method.
(Am J Public Health. 2014;104:171-178. doi:10.2105/AJPH.2013.301352)

example, an analysis of NVDRS data that
examined suicides with blood alcohol content
(BAC) of 0.08 grams per deciliter or greater,
the legal limit for drinking and driving in
United States, showed that men aged 25 to 34,
35 to 44, and 45 to 54 years were more likely
to have BAC 0.08 grams per deciliter or
greater at the time of suicide than those aged 18
to 24 years."® The results were not explained
by epidemiological patterns of drinking, be-
cause men aged 18 to 24 years in the United
States have the highest frequency of intensive
drinking.'” Such findings indicate that it can-
not be taken for granted that patterns of
drinking before suicide reflect general popu-
lation patterns.

In the United States, 3 methods of suicide
predominate; these are firearms, hanging or
asphyxiation, and poisoning, which account for
90% of all suicides."® Somewhat different
populations carry out these methods; for ex-
ample, men are overrepresented in firearm
suicides and women in poisonings.">'® The
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extent to which acute use of alcohol may differ
across methods is unclear. In a national study in
Finland,' the presence of acute alcohol use
was more likely among suicides by poisoning
(45.8%) and firearms (46.0%) compared with
hanging (36.6%). However, the group differ-
ences became nonsignificant in multivariate
analyses, underscoring the importance of ad-
justment for confounding. A national study of
US suicides found that a BAC of 0.08 grams
per deciliter or greater was associated with
suicide by firearms among men.?° A limitation
was that the researchers examined BAC at or
above a specific level, ruling out analyses of
alcohol concentration across the continuum. In
a previous analysis of NVDRS data, men and
women were more likely to have BAC of 0.08
grams per deciliter or greater when they died
by hanging or firearm compared with poison-
ing!® The results suggested that heavy use of
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alcohol was less involved in poisoning suicides
compared with other leading methods. How-
ever, more refined analyses are needed, in-
cluding tests of effect modification associated
with gender, age, and race/ethnicity as well as
consideration of the full range of BACs.

The purpose of the present study was to
conduct a detailed analysis of acute use of
alcohol and the 3 leading methods of suicide
using NVDRS data and to explore age, gender,
and racial/ethnic differences in the use of
alcohol before suicide and the dosage of alco-
hol. Results could provide a more complete
understanding of acute alcohol use in suicide,
including insights into which demographic
groups are most likely to carry out lethal acts of
suicide while drinking, at what concentration of
alcohol, and using which method. The central
premise of the study was that blanket conclu-
sions about drinking in the event before suicide

(for example, the finding of a review that
amedian of 37% of suicides had used alcohol®)
were likely to miss age, gender, and racial/
ethnic differences, and that such differences
might vary by method of suicide. There is
growing evidence that public policies aimed
at reducing alcohol consumption and availabil-
ity might reduce rates of suicide.*** Accord-
ingly, the present study might suggest which
groups could benefit most from such policies
from the standpoint of suicide prevention.

METHODS

This study used restricted data for decedents
aged 18 years and older from the 2005-
2010 NVDRS. The NVDRS is an active sur-
veillance system that provides a detailed
account of violent deaths that occur in 18
participating states. As of 2005, 16 states
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TABLE 1—Demographic Characteristics of Suicides With Positive and Negative BAC Results Among Those Tested for Alcohol: National Violent
Death Reporting System Database, United States, 2005-2010
Firearm (n =19 621) Hanging (n = 9494) Poisoning (n = 8287) Total (n =37 402)
BAC Positive, BAC Negative, BAC Positive, BAC Negative, BAC Positive, BAC Negative, BAC Positive, BAC Negative,
% (No.) or % (No.) or % (No.) or % (No.) or % (No.) or % (No.) or % (No.) or % (No.) or
Variable Mean £=SD Mean £SD Mean £=SD Mean +=SD Mean +=SD Mean £=SD Mean £SD Mean *=SD
Gender
Male 35.9 (6122) 64.1 (10 908) 38.3 (2964) 61.7 (4780) 36.8 (1595) 63.2 (2737) 36.7 (10 681) 63.3 (18 425)
Female 28.9 (748) 71.1 (1843) 30.8 (539) 69.2 (1211) 28.3 (1119) 71.7 (2836) 29.0 (2406) 71.0 (5890)
Age, y**° 43 +14.7 51 +18.8 38 +12.8 41 £16.1 46 +12.1 47 +13.9 42 +14.0 47 £17.5
18-24*° 40.6 (849) 59.4 (1244) 35.3 (576) 64.7 (1055) 29.7 (127) 70.3 (301) 37.4 (1552) 62.6 (2600)
25-447° 43.2 (2806) 56.8 (3691) 41.5 (1821) 58.5 (2564) 34.2 (1055) 65.8 (2028) 40.7 (5682) 59.3 (8283)
45-64° 36.7 (2701) 63.3 (4666) 35.1 (1015) 64.9 (1879) 33.5 (1377) 66.5 (2732) 35.4 (5093) 64.6 (9277)
>65%° 14.0 (514) 86.0 (3150) 15.6 (91) 84.4 (493) 23.2 (155) 76.8 (512) 15.5 (760) 84.5 (4155)
Race/ethnicity
White*© 34.8 (5907) 65.2 (11 069) 37.3 (2748) 62.7 (4626) 32.7 (2418) 67.3 (4978) 34.9 (11 073) 65.1 (20673)
Black 30.6 (456) 69.4 (1034) 25.5 (179) 74.5 (524) 29.8 (100) 70.2 (236) 29.1 (735) 70.9 (1794)
Al/AN 53.0 (148) 47.0 (131) 53.5 (108) 46.5 (94) 38.1 (40) 61.9 (65) 50.5 (296) 49.5 (290)
Asian/PI 26.8 (40) 73.2 (109) 27.0 (100) 73.0 (270) 37.8 (34) 62.2 (56) 28.6 (174) 71.4 (435)
Hispanic®® 44.2 (314) 55.8 (396) 43.9 (361) 56.1 (461) 33.3 (117) 66.7 (234) 42.1 (792) 57.9 (1091)
Death investigation system
ME 33.9 (4470) 66.1 (8704) 36.4 (2439) 63.6 (4263) 32.0 (1800) 68.0 (3819) 34.2 (8709) 65.8 (16 786)
Coroner 39.9 (1075) 60.1 (1620) 41.3 (480) 58.7 (681) 36.6 (404) 63.4 (699) 39.5 (1959) 60.5 (3000)
Mixed coroner/ME 35.3 (1325) 64.7 (2427) 35.8 (584) 64.2 (1047) 32.6 (510) 67.4 (1055) 34.8 (2419) 65.2 (4529)
Note. Al/AN = American Indian/Alaska Natives; Asian/Pl: Asian/Pacific Islander; BAC = blood alcohol content (g/dL); ME = Medical examiner. Between groups differences in the proportion of BAC
positive were estimated using logistic regression. Bonferroni correction was used to adjust for family-wise error.
?Firearm vs poisoning.
®Hanging vs poisoning.
“Hanging vs firearm.
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(Alaska, Colorado, Georgia, Kentucky, Mary-
land, Massachusetts, New Jersey, New Mexico,
North Carolina, Oklahoma, Oregon, Rhode
Island, South Carolina, Utah, Virginia, and
Wisconsin) contributed data to the NVDRS. In
2010, Ohio and Michigan were added. The
data were gathered from coroner or medical
examiner (C/ME) records, police reports, death
certificates, and crime laboratories. Suicide de-
cedents were identified as those with death
certificates that listed International Classifica-
tion of Diseases, 10th Revision codes X60—-84
or Y87.0.*

Measures

The main outcome measure was method of
suicide. The 3 most common suicide methods
were analyzed and included firearm, hanging
or suffocation (simply referred to as hanging
hereafter), and poisoning.

BAC is part of the C/ME toxicological in-
vestigation. Seventy percent of all decedents
were tested for the presence of alcohol. BAC
was coded as positive (any BAC) versus nega-
tive and as a continuous measure in terms of
weight by volume. The continuous BAC mea-
sure was categorized into interval steps of 0.08
grams per deciliter (i.e., 0.00, 0.01 to <0.08,
0.08 to <0.16, etc.). This categorization was
chosen because BAC varies at unequal inter-
vals. In addition, intervals of 0.08, the legal
limit for drinking and driving in United
States,?® facilitated interpretation of the
estimates.

Sociodemographic variables, obtained from
death certificates, included gender, age groups
(18-24,25-44,45-64, > 65 years), and race/
ethnicity (White, Black, American Indian/
Alaska Native, Asian/Pacific Islander, and His-
panic). States were categorized based on their
types of death investigation systems into 3
categories: ME system, coroner system, and
mixed C/ME systems.?®

Statistical Analysis

Prevalence estimates and BAC means were
estimated for the different sociodemographic
indicators by method of suicide. Between
groups differences were tested using logistic
regression and analysis of variance. Bonferroni
correction was used to adjust for multiple
comparisons. Multinomial logistic regression®”
was used to assess the association between
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BAC (defined as positive vs negative or as

a continuous variable) and method of suicide
after adjusting for gender, age, race/ethnicity,
and death investigation system. Poisoning was
used as the reference category. A model com-
paring firearms to hanging (referent category)
was also tested.

First, we compared the presence of alcohol,
based on BAC greater than O grams per
deciliter, in the groups carrying out each
method of suicide in analyses that adjusted for
gender, age, and race/ethnicity. In these anal-
yses, we also tested gender, age, and race/
ethnicity as potential effect modifiers of the
relationship between acute use of alcohol and
method. Second, we repeated the analyses
with the subsample of decedents who drank
before suicide, that is, those with a BAC of 0.01
grams per deciliter or greater, to examine the
dosage of alcohol. In these analyses, BACs
were modeled as intervals of 0.08 grams per

TABLE 2—Blood Alcohol Content Among Suicides With BAC Positive Results: National
Violent Death Reporting System Database, United States, 2005-2010

deciliter. Nonsignificant interaction terms were
excluded from the final models. We based
statistically significant comparisons and 2-way
interactions on o.=0.05. All analyses were
performed using SPSS, version 19.0 (IBM,
Armonk, NY).

Sensitivity analyses were conducted to test
the robustness of the results when states with
low BAC testing rates were excluded (Oregon
and Alaska). The testing rate among the re-
maining states was 85%. The results presented
herein were not altered by the removal of the
2 states.

RESULTS

There were a total of 59 555 suicides,
among which 52 993 (89%) used 1 of the 3
leading methods of firearm, hanging, or poi-
soning. Of those using a leading method,

37 993 (72%) were tested for alcohol, 9099

Firearm, Hanging, Poisoning, Total,
Variable Mean BAC (SD) Mean BAC (SD) Mean BAC (SD) Mean BAC (SD)

Gender

Male™"* 0.16 (0.11) 0.14 (0.10) 0.12 (0.11) 0.15 (0.11)

Female®” 0.16 (0.11) 0.15 (0.10) 0.11 (0.10) 0.13 (0.11)
Age, y

18-242P¢ 0.14 (0.10) 0.12 (0.09) 0.08 (0.07) 0.13 (0.10)

25-4420¢ 0.16 (0.11) 0.14 (0.09) 0.12 (0.10) 0.15 (0.10)

45-64%"° 0.16 (0.11) 0.14 (0.10) 0.12 (0.17) 0.15 (0.11)

>65 0.12 (0.11) 0.12 (0.16) 0.11 (0.14) 0.12 (0.12)
Race/ethnicity

White®* 0.16 (0.11) 0.14 (0.09) 0.12 (0.11) 0.14 (0.10)

Black® 0.13 (0.17) 0.12 (0.08) 0.11 (0.09) 0.12 (0.10)

Al/AN 0.17 (0.12) 0.17 (0.08) 0.15 (0.17) 0.17 (0.11)

Asian/PI 0.11 (0.09) 0.11 (0.12) 0.11 (0.13) 0.11 (0.11)

Hispanic 0.16 (0.09) 0.15 (0.13) 0.13 (0.12) 0.15 (0.11)
Death investigation system

ME>P* 0.16 (0.11) 0.14 (0.10) 0.11 (0.11) 0.14 (0.11)

Coroner® 0.15 (0.12) 0.14 (0.09) 0.12 (0.12) 0.14 (0.11)

Mixed coroner/ME* 0.16 (0.10) 0.14 (0.09) 0.13 (0.10) 0.15 (0.10)

adjust for family-wise error.
*Firearm vs poisoning.
®Hanging vs poisoning.
“Hanging vs firearm.

Note. Al/AN = American Indian/Alaska Natives; Asian/Pl: Asian/Pacific Islander; BAC = blood alcohol content (g/dL); ME =
medical examiner. The sample size was n =13 087. Of the cases with BAC positive, 5% were missing the results. Between
group differences in the mean BAC were estimated using ordinary least square regression. Bonferroni correction was used to
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Variable

Firearm vs Poisoning, OR (95% Cl)
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TABLE 3—Correlates of Method of Suicide Among Decedents Tested for Alcohol and the Subgroup Testing BAC Positive: National Violent Death
Reporting System Database, United States, 2005-2010

Hanging vs Poisoning, OR (95% CI)

Firearm vs Hanging, OR (95% Cl)

BAC categorized (positive vs negative)
BAC categorized X< age
BAC categorized X< Black
BAC categorized X Asian/PI

Male (vs female)

Age, 5-y interval as continuous

Black (vs White)

Al/AN (vs White)

Asian/PI (vs White)

Hispanic (vs White)

Coroner system (vs ME)

Mixed system (vs ME)

BAC continuous
BAC continuous x age
BAC continuous x Asian/PI
BAC continuous x Hispanic
Male (vs female)
Age, 5-y interval as continuous
Black (vs White)
Al/AN (vs White)
Asian/PI (vs White)
Hispanic (vs White)
Coroner system (vs ME)
Mixed system (vs ME)

Suicides tested for BAC®

1.03 (0.97, 1.09)
0.89*** (0.87, 0.91)
0.77 (0.59, 1.02)
0.46* (0.26, 0.83)
5.89*** (5.5, 6.26)
1.06*** (1.05, 1.08)
2.02+** (1.73, 2.35)
1.13 (0.82, 1.56)
1.21 (0.87, 1.70)
0.75** (0.63, 0.90)
1.08 (0.99, 1.17)
1.01 (0.94, 1.09)

1A7*+* (140, 1.54)
0.96%** (0.94, 0.97)
0.67* (0.46, 0.99)
0.79** (0.66, 0.94)
5.46%** (4.89, 6.11)
0.94*** (0,92, 0.95)
1.65%+* (1.28, 2.13)
27 (0.87, 1.86)
0.50** (0.30, 0.83)
0.94 (0.74, 1.18)
1.06 (0.93, 1.21)
0.98 (0.86, 1.11)

BAC positive suicides”

1.01 (0.94, 1.09)
0.92*** (0.90, 0.94)
0.63** (0.46, 0.86)
0.45%* (0.27, 0.75)
3.99%** (3,72, 4.28)
0.90%** (0.89, 0.92)
1.80%** (153, 2.13)
1.38 (0.99, 1.93)
6.18%** (4.58, 8.35)
1.63*** (1.38, 1.94)
0.87** (0.79, 0.96)
0.86%** (0.79, 0.93)
1.26%+* (1.19, 1.32)
0.97*** (0.95, 0.99)
0.82 (0.58, 1.14)
0.93 (0.78, 1.11)
3.54%%* (3,11, 4.00)
0.82*** (0.80, 0.84)
12 (0.84, 1.50)

1.60* (1.08, 2.37)
2.46%** (1.58, 3.83)
1.82%%* (1.4, 2.30)
0.94 (0.81, 1.10)
0.87* (0.75, 0.99)

1.02 (0.96, 1.08)
0.97+** (0.95, 0.99)
1.23 (0.99, 1.52)
1.03 (0.67, 1.61)
1.48*+* (1.38, 1.58)
1.18*+* (1.16, 1.19)
1.12 (0.99, 1.25)
0.82 (0.62, 1.08)
0.20*** (0.16, 0.25)
0.46*** (0.40, 0.53)
1.24%+* (115, 1.34)
1.18*+* (111, 1.27)

1A7#%+* (113, 1.22)
0.98* (0.97, 0.99)
0.83 (0.62, 1.10)
0.84** (0.75, 0.96)
1.55%** (1.37, 1.76)
1.14%%* (1.12, 1.16)
LAT*** (121, 1.79)
0.80 (0.61, 1.04)
0.20%** (0.14, 0.30)
0.51%** (0.44, 0.61)
1.12 (099, 1.27)
1.12* (1.01, 1.26)

?BAC is categorized as alcohol present or absent.

*P <.05; **P<.01; ***P<.001.

(17%) were not, and 5921 (11%) were missing
the testing information. The characteristics of
the suicides that were tested and not tested for
alcohol appear as a supplement to the online
version of this article at http://www.ajph.org.
Women, younger age groups, Blacks and His-
panics, those who used poisoning, and suicides
investigated by an ME were significantly more
likely to be tested.

Remaining analyses were based on 37 402
suicides with BAC data that used 1 of the 3
leading methods and were tested for alcohol.
Acute alcohol was present in at least one third
of suicides carried out by each method of
firearm (35.0%), hanging (36.8%), and poi-
soning (32.7%). Poisonings were most often
with opiates. Descriptive data on suicides
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Note. Al/AN = American Indian/Alaska Natives; Asian/Pl: Asian/Pacific Islander; BAC = blood alcohol content (g/dL); Cl =

PBAC is a continuous variable, with a 1-unit increase in the OR results based on an increase of 0.08 g/dL, consistent with the legal limit for drinking in United States.

carried out by each method stratified by the
presence of acute alcohol and gender, age,
racial/ethnic groups, and death investigation
system types are presented in Table 1. Among
suicides that were BAC positive, compared
with individuals using firearm or hanging,
those using poisoning were generally older
and less likely to be White or Hispanic.
Descriptive data including means (SD) of
BACs on the subgroup of decedents who drank
before suicide (n=13 087) are presented in
Table 2. In many instances, use of firearms was
associated with the highest BACs compared
with use of hanging or poisoning. In particular,
BAC levels were highest among individuals
using firearms in men, all age groups except
those aged 65 years and older, Whites, and

confidence interval; ME = Medical examiner; OR = odds ratio.

deaths investigated by an ME. Moreover, as

a group, women who used a firearm had higher
BACs compared with those who used poison-
ing. Although there was a significant range of
BACs across demographic groups, the means
were universally high, with each exceeding
0.08 grams per deciliter.

Multivariate Results for Presence of
Alcohol and Suicide

Results of multinomial logistic regression
analyses are presented in Table 3 as odds ratios
(ORs) and 95% confidence intervals (Cls).
Results for acute alcohol measured as a cate-
gorical variable (present or absent) showed
that the presence of alcohol did not differ
at a statistically significant level among the
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3 methods of suicide. There were statistically
significant interactions between positive BAC
and age, Blacks, and Asian/Pacific Islanders.
These interactions are presented in Figure 1.
The interaction of a BAC positive result and
age (Figure 1a) showed that during young
and middle adulthood, individuals were more
likely to be drinking at the time of suicide when
they used a firearm or hanging (compared with

RESEARCH AND PRACTICE

poisoning), but in older adulthood, the reverse
was true, with drinking more likely with use of
self-poisoning than firearm or hanging. Figure
1a also depicts the main effect of age, with the
likelihood of drinking decreasing in the second
half of life.

The interaction of BAC and race (Figure 1b)
illustrated that Asians/Pacific Islanders were
most likely to use alcohol in poisoning suicides
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FIGURE 1—Interaction between blood alcohol content (BAC) present or absent and (a)
age and (b) race: National Violent Death Reporting System database, United States,
2005-2010.

and that Blacks were least likely to use alcohol
in hanging suicides.

Multivariate Results for Amount of
Alcohol and Suicide

Results of multinomial logistic regression
analyses for the subsample who were BAC
positive are presented in Table 3. In these
analyses, the focus of the BAC data were the
level of alcohol consumed, with a 1-unit in-
crease in the OR results based on an increase of
0.08 grams per deciliter. Compared with the
amount of alcohol consumed before poisoning,
results pointed to increased alcohol use before
suicide by firearm (OR=1.47; 95% CI=1.40,
1.54) and by hanging (OR=1.26; 95% CI=
1.19, 1.32). Results also showed increased
alcohol use before suicide by firearm com-
pared with hanging (OR=1.17; 95% CI=
1.13,1.22).

Table 3 also illustrates that there were
statistically significant interactions of BAC and
age, Asian/Pacific Islander race, and Hispanic
ethnicity. The interaction of BAC and age is
depicted in Figure 2a. The interaction sug-
gested that among suicide decedents using
alcohol, throughout the life course, BAC was
generally highest among firearm suicides and
lowest among poisoning suicides until late life
(aged 75 years and older), when this pattern
reversed. The interaction of race/ethnicity and
BAC appears in Figure 2b. Among suicide
decedents using alcohol, in poisoning and
hanging suicides, BAC was highest for His-
panics, intermediate for Whites, and lowest
for Asians/Pacific Islanders, yet for firearm
suicides, BAC was comparably high in Whites
and Hispanics.

DISCUSSION

To our knowledge this was the first study to
examine the moderating effects of gender, age,
and race/ethnicity on the presence of acute
alcohol and the level of drinking across leading
methods of suicide in a national sample. Results
showed that among suicides tested for alco-
hol in the United States, alcohol was present
in more than one third of the time in each of
the leading methods of suicide. Moreover,
among suicides that were tested and drank,
alcohol levels were high, with the mean
exceeding the legal limit of 0.08 grams per
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deciliter for drinking and driving. These re-
sults underscored the importance of consid-
ering both alcohol use and alcohol dosage in
models of the drinking—suicide link.

Among those tested for alcohol, there
were no differences in the presence of alcohol
across methods of suicide, yet there were
differences in the amount of alcohol consumed,
with suicides by firearm and hanging having
higher BAC than poisonings. Firearm and
hanging are violent methods of suicide, and
there is strong evidence for a link between
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FIGURE 2—Interaction between blood alcohol content (BAC) continuous and (a) age and
(b) race/ethnicity: National Violent Death Reporting System database, United States,

Hispanic

acute drinking and violence,® particularly at
higher concentrations of alcohol.?? Therefore,
higher drinking levels would be expected to be
observed in violent methods of suicide (com-
pared with self-poisoning, a nonviolent
method), which was consistent with the results.
Another likely contributor to the finding was
that the generally longer time to death in
poisonings, often associated with a mechanism
of anoxic encephalopathy, allowed greater time
for alcohol metabolism than those by firearm
and hanging, when death occurs more

rapidly.®® Finally, BAC was higher in firearm
than hanging suicides; however, in both
methods, death occurs rapidly, and thus, would
not explain such a result. Perhaps a contribut-
ing factor was that at very high concentrations
of alcohol, hanging might be difficult because of
the degree of preparation and coordination
that might be required.

Compared to other methods, poisoning was
less likely to involve acute alcohol use in young
and middle age groups, but it was more likely to
be accompanied by drinking in later life. Phar-
macological interactions between alcohol and
medications tend to be more life-threatening in
older adults because of increased frailty and
medical morbidity with aging, among other
factors.*! Increased lethality of alcohol-drug in-
teractions with age might be a factor contributing
to why the general age-related trend of decreas-
ing alcohol involvement in suicides was least
apparent in self-poisonings during older age.

There were variations in alcohol use and
suicide methods within race and ethnic groups;
for example, Whites were more likely to drink
before hanging than other methods. Between
groups, Asians/Pacific Islanders were most
likely to drink before using poisoning, whereas
Whites were least likely to drink when using
this method. Like other aspects of suicide, the
preference for means of suicide was influenced

by cultural values®*°%® 34,35

and public policy.
Therefore, suicide method might be influenced
by the culture of particular ethnic groups,
which would also then influence its prevalence
and who in a particular group would choose

what suicide method.

Strengths and Limitations

There were noteworthy strengths to this
study. We examined suicide, the most serious
form of self-injury. The NVDRS is the only US
national data set available to examine BAC
among suicide decedents. The surveillance
data were accurate and timely. Although only
18 of 50 US states participate in NVDRS,
participating states are comparable to the
country as a whole in terms of gender, age,
ethnic/racial composition, urban/rural charac-
teristics, and overall suicide mortality rates.!®
There were also limitations. The analyses did
not include a nonsuicide comparison group.
We did not examine other factors (e.g, alcohol
use disorders, availability of alcohol) that might
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also influence associations between acute al-
cohol use and method of suicide. About 28%
of decedents were not tested for alcohol, with
the potential to bias results. The amount of
time from the act of suicide to death was not
routinely available in NVDRS. Such time might
affect BAC results because death generally
takes minutes with firearms and hanging, but
can take several hours in self-poisonings, pro-
viding more time for alcohol metabolism in this
group. Data on access to medical care was also
not available in NVDRS, another factor that
might affect time to death. The quality of race/
ethnicity data in NVDRS was limited; for
example, Asians/Pacific Islanders could not
be differentiated. Data on some major aspects
of suicide, including planning or intent, were
not available in NVDRS.

Implications for Suicide Prevention

There is growing evidence that public health
campaigns targeting alcohol availability and
consumption may reduce rates of suicide.?">
There is also good evidence that restrictions on
common methods of suicide may reduce sui-
cide rates.>*35 Moreover, specific populations
stand to benefit most from such initiatives. For
example, restrictions on commonly used pesti-
cides for farming are presumably associated
with alowered rate of pesticide suicides in rural
Asian populations.®**® Results of the present
analyses indicated that the likelihood of using
alcohol before suicide and the amount of
alcohol consumed differed by method of sui-
cide and were influenced by age and race/
ethnicity patterns. Accordingly, the results of
public health campaigns targeting alcohol
availability could have a differing impact on
method-specific suicide rates in age and racial
subgroups. For example, based on the present
analyses, it might be hypothesized that
population-level reductions in the frequency
of alcohol use or drinks per drinking occasion
among younger and middle-aged adults
might lower firearm suicide rates in particu-
lar. Tests of this idea and related hypotheses
that might be generated from the present
results are needed. m
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