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Abstract

Purpose—Few studies have compared acute use of alcohol in suicide decedents with that in a

nonsuicide group. This study provides the first national analysis of acute use of alcohol prior to

suicide compared with an estimate of acute use of alcohol in a living sample.

Methods—Pooled 2003-2011 National Violent Death Reporting System data were used to

estimate the prevalence of postmortem blood alcohol content positivity (BAC >0.0 g/dl) and

intoxication (BAC ≥ 0.08 g/dl). Population estimates of comparable use of alcohol (within the past

48 hours) were based on the National Epidemiologic Survey on Alcohol and Related Conditions.

Results—Compared to the living sample, male and female suicide decedents showed,

respectively, a 1.83- (95% confidence interval [CI], 1.73-1.93) and 2.40-fold (95% CI, 2.24-2.57)

increased risk of alcohol ingestion prior to their death after age, race/ethnicity, and chronic alcohol

problems were controlled. Furthermore, male and female decedents exhibited, respectively, a

6.18- (95% CI, 5.57-6.86) and a 10.04-fold (95% CI, 8.67-11.64) increased risk of being

intoxicated prior to their death after confounders were considered.
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Conclusions—The findings underscore the crucial need to include among the essential

components of suicide prevention policies programs that minimize use of alcohol, particularly

drinking to intoxication.

Keywords

Suicide; Toxicology; Alcohol Drinking; and Epidemiology

Suicide continues to be an urgent global public health problem [1]. In the United States,

38,364 people died by suicide in 2010, representing the 10th leading overall cause of death

and fifth leading cause of years of potential life lost (YPLL). Men across the age span, but

particularly in older age, have a higher suicide rate than do women at any age [2].

Alcohol plays a key role in suicide [3-6]. According to the U.S. Centers for Disease Control

and Prevention (CDC), on average, 7,266 suicides (23%) and 243,516 YPLL (36%) were

attributable to alcohol annually in 2001–05 [7]. There have been several uncontrolled,

descriptive studies of the association of acute use of alcohol and suicide [6], including

several reports of national U.S. data by our investigative team [8-10]. This literature

confirms that alcohol is commonly consumed prior to suicide; for example, our group

recently reported that 37% of male and 29% of female suicide decedents in a U.S. national

sample had positive blood alcohol levels [8]. These data further showed that individuals who

drank prior to suicide tended to consume high levels of alcohol; we recorded estimates of

mean blood alcohol concentrations (BACs) of 0.15 g/dl and 0.13 g/dl in male and female

suicide decedents, respectively, who used alcohol prior to suicide [10], levels that far exceed

the 0.08 g/dl legal limit for drinking and driving in the United States.

What is missing from such data is the ability to compare drinking in suicide decedents with

that in a nonsuicide comparison group, a procedure that would allow for estimation of the

degree of risk for suicide associated with drinking occasions and heavy drinking occasions,

respectively. Indeed, to our knowledge there has been only one study that systematically

compared acute use of alcohol in suicide decedents with that in a nonsuicide comparison

group [11]. Using a case-control study of 149 firearm suicides, Branas et al. [11] found

acute alcohol intoxication to increase firearm suicide risk. Although the report by Branas

and colleagues is informative, its generalizability to suicides nationally or to suicides using

other methods is unclear. Its small sample size also does not allow for estimates of risk in

men versus women (i.e., n < 20 female suicides) or in specific age groups, a key limitation

in light of dramatic differences in drinking (and heavy drinking) in the general population as

a function of age and gender [12].

The primary purpose of the current study was to provide the first estimates based on U.S.

national data of relative risk of suicide associated with a) drinking occasions and b) heavy

drinking occasions. We hypothesized that suicide decedents had higher drinking rates and

levels prior to death than a living sample. This study addressed these issues using the

National Violent Death Reporting System (NVDRS), a large, well-characterized database

with unrivaled toxicology information. The primary aim of the study was to compare acute

alcohol use among suicide decedents with drinking patterns of a living population. The

results can be used to facilitate the development of more effective clinical practices,
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treatment programs, and public policies to reduce the incidence of alcohol-associated

suicides.

Method

This study used restricted pooled data for decedents from the 2003–2011 NVDRS [13].

Supported by the CDC, the NVDRS is a state-based active surveillance system that provides

a detailed account of violent deaths in the participating states. Although a smaller cohort of

states participated in 2003 and 2004, in 2005–2011 16 states (Alaska, Colorado, Georgia,

Kentucky, Maryland, 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 joined the NVDRS.

The data were gathered from coroner/medical examiner (C/ME) records; police reports;

death certificates; toxicology laboratories; crime laboratories; and Bureau of Alcohol,

Tobacco, Firearms and Explosives (ATF) firearm trace reports. Information on acute alcohol

use was based on toxicological analyses of decedents as part of the C/ME investigation.

Suicide decedents were identified using the International Classification of Diseases, 10th

Revision codes X60–X84 or Y87.0 [14]. Pooled 2003–2011 NVDRS data yielded 82,519

suicide decedents (Figure 1). A detailed description of the sample characteristics appears

elsewhere [8, 9, 15]. The Human Subjects Review Committee at Portland State University

approved this study.

As shown in Figure 1, 68% of male (n = 44,456) and 73% of female (n = 13,083) suicide

decedents were tested for blood alcohol concentration. BAC positivity (BAC+) refers to the

presence of alcohol versus its absence (BAC negative). The BAC was first coded as a

continuous measure in terms of weight by volume and then classified as any detectable BAC

(BAC+) versus none. Decedents were further classified into those with a BAC of ≥ 0.08 g/dl

(the legal limit for driving in all U.S. states) and those with a BAC of < 0.08 g/dl. Percent of

decedents who underwent autopsy in each participating NVDRS states appears in Appendix

1.

Alcohol problem (AP) information was derived from C/ME and law enforcement records

and denotes whether the decedent was reported by family, friends, or health care providers

to have had an AP prior to death. Gender and age (categorized into 5-year age groups) were

obtained from death certificates. Prevalence rates of BAC+ and BAC ≥ 0.08 g/dl were

estimated for all groups.

Living Sample

The 2001–2002 National Epidemiologic Survey on Alcohol and Related Conditions

(NESARC) [16] data were used as the comparison group. The NESARC was conducted by

the U.S. Census Bureau under the direction of the National Institute on Alcohol Abuse and

Alcoholism and is a nationally representative longitudinal survey of 43,093

noninstitutionalized adults in the United States, involving in-person interviews. It was used

to assess alcohol use, heavy episodic drinking, and APs. The NESARC response rate for the

first wave (2001–2002) was 81%. Monthly drinkers were asked, “How long has it been
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since you last drank?” and classified into one of two groups: “reported drinking the day of or

up to 48 hours prior to the interview” or “did not drink the day of or up to 48 hours prior to

the interview.” Abstainers and non-monthly drinkers were also considered as participants

who did not drink prior to the interview. Heavy episodic drinking denoted participants who

drank the day of the interview or up to 48 hours prior to the interview and who typically

consumed 5 or more drinks (4 or more for women) on the day they drank (versus those using

less and not prior to the interview). Alcohol problems were measured with the Alcohol Use

Disorder and Associated Disabilities Interview Schedule–Diagnostic and Statistical Manual

of Mental Disorders, Fourth Edition (DSM-IV) Version (AUDADIS-IV), which assesses use

of alcohol, and DSM-IV diagnoses of alcohol abuse and dependence [17]. Respondents who

met the criteria for alcohol abuse and/or dependence were classified as having an AP.

Prevalence rates of alcohol use prior to the interview and heavy episodic drinking were

estimated. Table 1 shows the demographic characteristics of NVDRS suicide decedents and

NESARC participants used in the analysis.

The analyses used all NESARC respondents rather than selecting those from NVDRS

participating states to ensure sufficient statistical power. A separate analysis comparing the

prevalence of alcohol use among NESARC participants by gender and age between

participating NVDRS states and nonparticipating states revealed similar consumption

patterns (Appendix 2). Logistic regression models were computed to test whether the rates

of drinking in the deceased and the living sample were different after adjusting for race/

ethnicity (white, black, American Indian/Alaska Native, Asian/xPacific Islander, and

Hispanic) and AP. Models were stratified by age and gender. Estimates and standard errors

from NESARC were weighted to reflect the complex sampling design and adjusted for

nonresponse and poststratification using SUDAAN 11.0 [18].

Results

Among those tested for blood alcohol, 36% of male and 28% of female suicide decedents

were BAC+ (i.e., BAC > 0.0 g/dl). Table 2 shows the prevalence of alcohol use prior to

suicide among NVDRS decedents and prior to the interview among NESARC respondents

by gender and age. Male and female suicide decedents younger than age 60 years were more

likely to drink than their living counterparts. As expected, among nonelderly decedents, men

were significantly more likely to be BAC+ than were women. In addition, Table 2 shows

that although deceased men were more likely than women to have consumed alcohol prior to

death, the rate ratios of men to women were significantly lower in the mortality sample

relative to the living sample.

Table 2 also shows the adjusted odds of drinking prior to the event in the deceased sample

relative to the living sample. The results showed deceased men aged < 45 years were 2 to 4

times more likely to have ingested alcohol prior to the event, compared with the living

sample. Similarly, female decedents under the age of 65 years also were more likely to have

used alcohol prior to the event.

Table 3 shows that acute, heavy use of alcohol is a potent risk factor for suicide in U.S. men

and women across the age spectrum, with risk estimates ranging from fourfold to greater
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than 20- fold. Women’s odds ratios exceeded those of men for all age groups. However, the

female versus male differences in odds ratios were only statistically significant for the oldest

age group (p < 0.01).

Finally, YPLL prior to age 65 were computed from those suicides that had been tested for

alcohol. For all suicides, male and female YPLL were 1,937,081 and 547,680, respectively.

For acute alcohol-related suicides, the male and female YPLL were 738,720 and 148,764,

respectively. Thus, according to these data, alcohol-related suicides accounted for 36% of

YPLL, which is consistent with CDC alcohol-related disease impact estimates [7].

Discussion

Alcohol was detected in nearly 36% of male and 28% of female suicide decedents. There

were noteworthy age differences in the relative likelihoods of drinking for suicide decedents

versus survey respondents. Looking first at any alcohol ingestion, nonelderly male and

female suicide decedents were two to four times more likely to use alcohol prior to suicide

than the living sample was likely to drink in the 48 hours prior to the interview. Above age

65, the ratio was less than one, suggesting that for older people, alcohol ingestion per se

does not acutely elevate the risk of suicide. However, the most striking findings concerned

heavy alcohol ingestion, with the ratio (heavy drinking probability among suicide decedents

versus that in living respondents) rising rapidly and remaining high even in older age. These

findings suggest that suicide decedents were more likely to drink and more likely to drink

heavily relative to the living population.

Another important finding, largely consistent with Zerbini et al. [19] and Holmgren and

Jones [20], is that BAC levels among male and female suicide decedents were surprisingly

similar. In other words, although general living population data have consistently showed

that men are more likely than women to drink and to drink in excess [21-23], among suicide

decedents there appeared to be virtual gender parity in acute alcohol use immediately prior

to their death. One possible explanation for this finding is that women are more likely than

men to poison themselves and alcohol may be used as one of the poisoning agents in

combination with other substances. Indeed, the NVDRS showed that BAC+ female

decedents were two to five times more likely to die of poison (including ethanol, illicit

drugs, and medications) ingestion than their male counterparts [8].

The finding suggests opportunities for interventions aimed at reducing female suicides. For

example, health care providers need to be vigilant about misuse of alcohol among their at-

risk depressed and suicidal female as well as male patients [24]. On the other hand, the male

preference for using firearms limits possible suicide prevention strategies. As Kaplan et al.

[25] observed, the use of highly lethal means provides a limited window for rescue and

psychiatric treatment. Even for patients who have been identified as suicidal, in only half the

instances would physicians inquire whether or not the patient had access to a firearm [26].

Nonetheless, health care providers should suggest to family members of depressed and

alcohol-misusing patients that they reduce the patients’ access to firearms.
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An additional key finding is that nearly a quarter of all decedents under the age of 21 years

were BAC+ at the time of death, highlighting the risk of suicide associated with drinking

(and heavy drinking). This result is especially troublesome because these decedents are

considered underage and not allowed to drink under current U.S. state laws. In particular,

the high mean BAC among younger suicide decedents warrants immediate clinical and

policy attention, including (a) social media in promoting a message of alcohol abuse and risk

for suicide, (b) school personnel might be enlisted in carrying the message, (c) increased

access to treatment programs, and (d) enhanced enforcement of restrictions on youth access

to alcohol [27, 28]. Moreover, these younger decedents could have obtained alcohol in their

homes, which indicates a need to educate parents about the dangers of maintaining alcohol

in the home, especially if not in locked cabinets. Other interventions that might arise from

the findings include promoting the identification of BAC and other drug testing in the event

of suicide and encouraging widespread autopsy of possible suicide decedents.

There are many challenges in the population comparisons described here. Of course, suicide

decedents may differ from survey respondents in innumerable ways. For example, decedent

alcohol data were derived from blood tests, whereas respondent information came from self-

reports. Numerous so-called coverage studies [29] have found that self-reported alcohol

consumption accounts for (at most) about half the alcohol sold (based on tax data). Also,

survey respondents were volunteers, who may well have changed their usual drinking

behaviors in the day(s) prior to interview. Given the comparison challenges, it is reasonable

to inflate the drinking probabilities estimated from the survey data.

The findings need to be considered in light of some additional data limitations. First, BAC

testing rates vary across the states participating in the NVDRS [8]. Fortunately, only a few

states (Alaska, Georgia, and Oregon) had testing rates below 50%. A supplementary

sensitivity analysis showed that the exclusion of these states did not alter the findings

(Appendix 3). Second, toxicology testing is often determined by availability of state

funding. Unfortunately, current federal resources provided to the NVDRS states do not

cover toxicological testing. However, in a follow-up analysis, all demographic subgroups

except those aged 60 years and older had toxicological testing rates at or above 65% (for

decedents 60 years and older, the testing rate was 62%; Appendix 4). Third, the information

regarding the precipitating circumstances, including APs, is derived from family, friends,

health care professionals, and death scene investigations [13]. Fourth, the NVDRS, as noted,

is limited to 17 states and may not be nationally representative [13]. Fifth, the time periods

between NESARC and NVDRS differ. A separate analysis of National Survey on Drug Use

and Health (2002-2011) data [30] showed that average drinking trends for men and women

did not change over time (Appendix 5). Sixth, NESARC and NVDRS were not matched by

dates of death or interview; however, we compared the prevalence of BAC+ and alcohol use

by day of the week and month of the year and found parallel trends (Appendix 6). Lastly,

results may be subject to residual confounding or potential effect modification due to

unmeasured health conditions or other substance abuse; however, adjustment for alcohol

problem in the models had a relatively small impact on the estimates.

Despite these limitations, data from the NVDRS have numerous strengths. First, the

NVDRS data set provides BAC information for most suicide decedents. Second, although
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the NVDRS states are not necessarily representative of the United States, the decedents in

these 17 states are similar to the demographic profile for the country as a whole in terms of

gender, age, ethnic/racial composition, urban/rural characteristics, and national suicide

mortality rates [8]. Finally, collection of postmortem data is particularly challenging when

states have decentralized medicolegal death investigation systems rather than a centralized

medical examiner system. It is worth noting that 69% of the states participating in the

NVDRS have a centralized medical examiner system compared with only 15% of non-

NVDRS states [31].

Taken as a whole, these findings suggest that acute alcohol misuse is a common concomitant

of suicidal behavior for men and women across the age span. Also, most alcohol-related

suicide decedents had BAC levels exceeding 0.08 g/dl. The findings reported herein point to

the need for further analyses of the role of alcohol involvement in suicidal behavior in all

age groups. Because of the high rate of alcohol dependence in the NVDRS sample (40% in

some age groups), health care providers need to recognize and discuss with their at-risk

patients the role that acute alcohol use plays in suicidal behavior. Equally important, the

findings underscore the crucial need to design policies that minimize harmful use of alcohol

and intoxication as an essential component of suicide prevention initiatives [24, 27].
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Appendix 1

Prevalence (%) of suicide decedents autopsied by state

Alaska 23.2

Colorado 73.9

Georgia 66.7

Kentucky 51.3

Maryland 68.3

Massachusetts 47.5

New Jersey 72.8

New Mexico 90.1

North Carolina 31.3

Ohio 65.4

Oklahoma 15.5

Oregon 11.1

Rhode Island 71.1

South Carolina 69.9

Utah 47.9

Virginia 80.6

Wisconsin 51.0
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Appendix 2

Presence of alcohol (% and 95% CI) among NESARC respondents residing in NVDRS

states versus non-NVDRS states by age groups

Men Women

Non-NVDRS states NVDRS states Non-NVDRS states NVDRS states

18-21 12.0 (9.3 - 15.3) 16.5 (11.9 - 22.5) 5.0 (3.5 - 7.1) 6.0 (3.6 - 10.0)

21-24 23.1 (20.1 - 26.4) 23.2 (17.8 - 29.5) 10.3 (8.3 - 12.8) 14.6 (11.5 - 18.5)

25-29 22.9 (19.8 - 26.2) 20.1 (15.6 - 25.5) 12.0 (9.7 - 14.8) 9.9 (7.5 - 13.1)

30-34 18.6 (15.6 - 21.9) 21.9 (18.2 - 26.1) 11.1 (9.3 - 13.2) 14.6 (11.8 - 18.1)

35-39 21.9 (19.6 - 24.3) 20.9 (17.4 - 24.8) 12.9 (11.2 - 14.8) 14.1 (10.9 - 18.2)

40-44 22.4 (19.8 - 25.3) 19.9 (16.6 - 23.7) 13.7 (11.7 - 16.0) 12.7 (9.8 - 16.2)

45-49 24.7 (21.7 - 27.9) 23.2 (20.0 - 26.8) 15.5 (12.9 - 18.5) 13.4 (10.0 - 17.8)

50-54 25.3 (22.1 - 28.7) 22.6 (18.2 - 27.5) 13.7 (11.6 - 16.1) 12.4 (9.3 - 16.2)

55-59 23.0 (19.8 - 26.6) 24.2 (19.7 - 29.3) 12.2 (10.1 - 14.8) 11.9 (8.1 - 17.0)

60-64 23.2 (19.8 - 27.1) 22.2 (17.7 - 27.5) 11.1 (8.7 - 14.0) 10.8 (7.7 - 14.9)

65-69 24.1 (20.4 - 28.2) 25.7 (20.6 - 31.5) 12.2 (10.1 - 14.8) 10.4 (7.1 - 14.9)

70-74 20.1 (16.7 - 23.9) 24.1 (18.0 - 31.4) 11.0 (8.7 - 13.8) 9.0 (6.2 - 12.8)

≥ 75 18.2 (15.4 - 21.5) 16.5 (12.6 - 21.4) 8.0 (6.5 - 9.9) 5.8 (4.1 - 8.2)

NVDRS: National Violent Death Reporting System; NESARC: National Epidemiologic Survey on Alcohol and Related
Conditions

Appendix 3

Sensitivity analysis excluding NVDRS states with low alcohol testing rates* by age and

gender

Men Women

Adjusted odds of drinking prior to suicide (95% CI)

18-21 7.05 (4.95 - 10.05) 8.26 (5.40 - 12.63)

21-24 3.81 (2.95 - 4.92) 4.75 (3.70 - 6.09)

25-29 2.25 (1.86 - 2.72) 4.26 (3.49 - 5.21)

30-34 3.23 (2.73 - 3.82) 3.29 (2.68 - 4.04)

35-39 2.32 (2.06 - 2.62) 2.13 (1.79 - 2.53)

40-44 2.47 (2.15 - 2.82) 3.76 (3.20 - 4.41)

45-49 1.79 (1.56 - 2.04) 2.00 (1.64 - 2.44)

50-54 1.28 (1.05 - 1.56) 2.24 (1.84 - 2.73)

55-59 1.34 (1.12 - 1.59) 1.20 (0.97 - 1.47)

60-64 1.93 (1.59 - 2.35) 1.26 (0.89 - 1.78)

65-69 0.52 (0.42 - 0.65) 2.91 (2.30 - 3.67)

70-74 0.94 (0.73 - 1.19) 4.67 (3.65 - 5.96)

≥ 75 0.57 (0.47 - 0.69) 2.47 (2.02 - 3.02)

Adjusted odds of heavy drinking prior to suicide (95% CI)

< 30 5.96 (3.56 - 9.98) 9.60 (5.20 - 17.75)
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Men Women

30-39 6.07 (5.06 - 7.29) 7.89 (5.93 - 10.50)

40-49 7.43 (6.08 - 9.08) 9.91 (7.33 - 13.38)

50-59 4.99 (3.83 - 6.49) 11.64 (7.79 - 17.40)

≥ 60 9.44 (7.01 - 12.70) >26.72 (15.17 - 47.08)

*
Alaska, Georgia, Oregon. CI: confidence interval. NVDRS: National Violent Death Reporting System; NESARC:

National Epidemiologic Survey on Alcohol and Related Conditions

Appendix 4

Prevalence (%) of suicide decedents tested for blood alcohol content in NVDRS

Gender

  Men 68.8

  Women 73.3

Age

  <30 72.7

  30-39 72.5

  40-49 72.3

  50-59 69.7

≥ 60 62.0

Race/ethnicity

  White 65.1

  African American 72.7

  AI/AN 80.1

  Asian/PI 71.6

  Hispanic 73.5

Educational attainment

  < High school degree 77.3

  High school degree 77.4

  > High school degree 79.5

Method of suicide

  Firearm 65.1

  Sharp or blunt instrument 72.7

  Poison 80.1

  Hanging or suffocation 71.6

  Fall 73.5

  Drowning 72.8

  Other 69.5

AI/AN: American Indian/ Alaska Native; PI: Pacific Islander; NVDRS: National Violent Death Reporting System
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Appendix 5

Percent of weekly drinkers in NSDUH

Male Female

2001 27.8 16.0

2002 30.4 17.4

2003 29.6 17.9

2004 30.1 17.9

2005 29.6 18.7

2006 29.3 18.1

2007 29.9 19.0

2008 30.4 18.8

2009 30.5 20.6

2010 30.3 20.3

2011 29.8 20.3

NSDUH: National Survey on Drug Use and Health

Appendix 6

Prevalence (%) of alcohol use by week day and month

NVDRS NESARC BRFSS 2010

Sunday 37.6 19.7

Monday 32.1 15.6

Tuesday 32.1 15.5

Wednesday 32.1 16.5

Thursday 32.5 16.0

Friday 33.2 15.6

Saturday 37.7 18.0

January 34.3 15.5 19.0

February 32.4 17.7 18.7

March 31.9 14.3 17.9

April 33.0 14.8 18.9

May 33.5 -- 18.9

June 34.1 -- 18.6

July 36.4 -- 19.3

August 36.8 16.1 19.6

September 34.3 16.3 19.5

October 32.5 17.1 19.2

November 33.2 16.3 20.1

December 33.1 16.5 18.6

Alcohol use refers to suicide decedents in the National Violent Death Reporting System (NVDRS) with a positive BAC
(>0.0g/dl). In the National Epidemiologic Survey on Alcohol and Related Conditions (NESARC), monthly drinkers (living
subjects) were asked, “How long has it been since you last drank?” and classified into one of two groups: “reported
drinking the day of or up to 48 hours prior to the interview” or “did not drink the day of or up to 48 hours prior to the
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interview.” In the 2010 Behavioral Risk Factor Surveillance System (BRFSS), respondents were asked “during the past 30
days, how many days per week or per month did you have at least one drink of any alcoholic beverage” and classified as
those who drank at least once a week versus non-weekly drinkers relative to the month of interview.

Abbreviations

AOR adjusted odds ratio

AP alcohol problems

ATF Bureau of Alcohol, Tobacco, Firearms and Explosives

AUDADIS-IV Alcohol Use Disorder and Associated Disabilities Interview Schedule

BAC blood alcohol concentration

C/ME coroner/medical examiner

CDC Centers for Disease Control and Prevention

DSM-IV Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition

NESARC National Epidemiologic Survey on Alcohol and Related Conditions

NVDRS National Violent Death Reporting System

YPLL years of potential life lost
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Fig. 1.
Study population in the National Violent Death Reporting System (NVDRS), 2003–2011

BAC = blood alcohol concentration; BAC+ = BAC positivity (BAC > 0.0 g/dl)
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Table 1

Characteristics of NVDRS suicide decedents and NESARC participants

NVDRS (n = 52,276) NESARC (n = 43,093)

Gender

   Men 76.9 47.9

   Women 23.2 52.1

Age

   18-21 4.1 5.9

   21-24 6.8 7.1

   25-29 8.4 8.8

   30-34 8.4 9.7

   35-39 9.5 10.4

   40-44 11.3 10.8

   45-49 12.4 10.0

   50-54 11.6 8.8

   55-59 8.7 6.9

   60-64 5.8 5.4

   65-69 3.8 4.6

   70-74 2.9 4.3

   ≥ 75 6.4 7.4

Race/ethnicity

   White 85.1 70.9

   African American 6.8 11.1

   AI/AN 1.5 2.1

   Asian/PI 1.8 4.4

   Hispanic 4.8 11.6

Metropolitan status (MSA)

   Non-MSA 17.6 19.7

   MSA 82.4 80.3

AI/AN: American Indian/ Alaska Native; PI: Pacific Islander NVDRS: National Violent Death Reporting System; NESARC: National
Epidemiologic Survey on Alcohol and Related Conditions
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