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Abstract
Background: Alcohol consumption has been identified as one of
the most important risk factors for youth suicide. Previous research
has shown a strong, empirical link between alcohol use and suicide.
If alcohol use is a contributing factor in determining suicidal
behaviors, then policies designed to reduce the alcohol consumption
may succeed in reducing youth suicides as well.
Aims of the Study: This paper looks at the role of alcohol-related
policies in reducing completed suicides by American youths and
young adults. This hypothesis comes from two well established
relationships: i) the observed correlation between alcohol
consumption and incidents of suicide, and ii) the negative
relationship between the full price of alcohol and consumption. The
alcohol policies examined are excise taxes on beer, measures of
alcohol availability, and drunk driving laws.
Methods: Data on completed suicides for each state in the United
States are analyzed for the period 1976-1999. Negative binomial
regressions are used to estimate a reduced form model of youth
suicide. Suicides are analyzed by gender and age groups (ages 1014, 15-19 and 20-24).
Results: The results indicate that increases in the excise tax on beer
are associated with a reduced number of male suicides. This tax,
however, has no impact on female suicides. Suicides by males ages
20-24 are positively related to the availability of alcohol, and
negatively related to the presence of a 0.08 BAC (blood alcohol
concentration) law and a zero tolerance law for drunk driving.
Female suicides are not impacted by the availability of alcohol,
although the drunk driving laws may impact suicides by teenage
females.
Implications for Health Policies: Policies designed to reduce
alcohol consumption may have the unintended benefit of reducing
suicides, particularly among young males.
Implications for Further Research: While this research shows
that alcohol policies may be successful in reducing male suicides,
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such policies have little impact on female suicides. Future research
should explore other potential types of policies and programs to
reduce female suicides. Also, illegal drug use has been linked to
suicides in a similar manner as alcohol consumption. Future
research should consider the role of illegal drug consumption and
related policies in determining youth suicides.
Received 14 February 2003; accepted 12 May 2003

Introduction
In 1999, the Surgeon General of the United States issued a
call to action to prevent suicide which states, ‘‘The nation
must address suicide as a significant public health problem
and put into place national strategies to prevent the loss of
life and the suffering suicide causes.’’1 This report highlights
the seriousness of suicide as a public health problem,
particularly among American youth. In 1999, suicides
accounted for 12 percent of deaths among 15-19 year olds
and 13.5 percent of deaths among 20-24 year olds. For these
age groups, suicide ranks third as a leading cause of death
behind accidents and homicide.2 Completed suicide is most
common among young males, and rates are particularly high
in the 20-24 year old age group. The suicide mortality rate
for this age group was 21.55 per 100,000 for males and 3.47
per 100,000 for females in 1999. Among 15-19-year-olds in
the same year, the suicide mortality rate was 13.27 per
100,000 for males and 2.79 per 100,000 for females.
Completed suicides are much less common among children
under 15 years old, although this rate has been rising over
time.
The current prevalence of suicide among youth reflects
long-term growth in this outcome. Between 1950 and 1990,
the suicide rate among 15-24-year-olds in the United States
tripled. For this reason, many schools, communities, and
states have made youth suicide prevention a top public health
priority, and have developed a variety of suicide prevention
programs. However, no evidence exists to suggest that any of
these programs are effective in reducing suicidal behaviors.3,4
The absence of known effective policies to prevent suicide
coupled with the high prevalence of suicide among youth
necessitate additional research so that public policies can
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begin to effectively address the problem. Previous research
has identified several risk factors that are associated with
youth suicide, and one of the most important of these factors
is alcohol consumption. There is a strong, empirical link
between alcohol use and suicide ideation (suicidal thoughts
or plans), suicide attempts, and completed suicide among
youth.5 If alcohol use is a contributing factor in suicide, then
policies designed to reduce the alcohol consumption may
succeed in reducing suicide rates as well. This paper looks at
the direct impact of alcohol regulations on suicides by youths
and young adults.

Background
Numerous researchers have documented the existence of a
significant correlation between substance use and suicidal
behaviors among young people. For example, in a review of
studies on adolescent suicide, Brent6 concludes that between
one third and two thirds of adolescent suicide victims
suffered from substance abuse disorders. In studies of gender
differences in adolescent suicide, Shaffer et al 7 finds that
alcohol abuse is a suicide risk factor for males only. Brent et
al.,8 however, finds that alcohol abuse raises the odds of
suicide for both males and females. In a study of suicide
attempts, Deykin and Buka9 find high rates of attempts
among youth dependent on alcohol and drugs, with 28
percent of males and 61 percent of females reporting a
suicide attempt. Substance use also is positively associated
with suicidal behaviors in non-clinical samples of youth.10,11
Despite this strong correlation between alcohol use and
suicidal behaviors, researchers have not established that this
use has a causal effect on young people’s risk of suicide.
Substance use and abuse often are correlated with other risk
factors, making it difficult to establish causation. In
particular, many researchers report that in addition to
substance use disorders, other psychiatric conditions have
been linked to suicidal behaviors among youth. In particular,
Crumley,5 Shaffer et al,7 Deykin and Buka,9 Runeson,12 and
many others find that depressive disorders are some of the
most common psychiatric comorbidities associated with
suicidal behaviors.
A few recent studies suggest that even after controlling for
other psychiatric disorders, alcohol consumption remains a
strong, independent predictor of suicidal behaviors. Wagner
et al,11 note that while co-morbid depression and conduct
problems increase the probability that a substance abusing
youngster attempts suicide, substance abuse also
independently increases the probability of attempting suicide.
Similarly, Cutler et al 13 find that among adolescent
respondents in the National Longitudinal Study of
Adolescent Health, alcohol use is a statistically significant
predictor of suicide attempts after controlling for depression.
If alcohol use is an underlying cause of suicide, then it is
possible that policies that reduce consumption may reduce
the incidence of suicide. Numerous studies have shown that
alcohol consumption is responsive to changes in prices and
taxes.14,15 Studies focusing on youth consumption also show
a responsiveness to price and policies pertaining to
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availability, such as the minimum legal drinking age.16-18
To date, only a few studies have examined the role of
alcohol policies in reducing suicide rates. Jones et al 19
examine the impact of the minimum legal drinking age on
suicides and other fatal injuries among youth during the early
1980s. They find that the suicide rate among 15-24-year-olds
was 9.7 percent greater among youth living in states where
they could drink legally compared to youth of the same age
who lived in states where they could not drink legally. In a
similar study that uses data from 1970 to 1990, Birckmayer
and Hemenway20 find that the suicide rates among 18-20year-olds and 21-23-year-olds are higher in states with a
minimum legal drinking age of 18 compared to youth living
in states with a minimum legal drinking age of 21. Minimum
legal drinking ages have no impact on suicide rates of 15-17year-olds. These results are puzzling since presumably these
laws have the greatest impact on those under the legal
drinking age, rather than on those over the legal age. This
study also includes the state-level tax on beer, but finds no
statistically significant impact of the beer tax on suicide
rates. Lastly, Sloan et al 21 focus on adult suicide rates during
the 1980s. They find that higher beer prices are associated
with lower state-level suicide rates after controlling for a
range of time-varying state characteristics and state fixed
effects.
Although the two minimum legal drinking age studies
provide interesting evidence about the potential role for a
state-level substance use policy to prevent suicide among
teenagers, this information is less relevant today because the
legal drinking age is now uniformly 21 in all states. In
addition, no information is available on the effectiveness of
other alcohol policies, such as those relating to alcohol
availability or drunk driving, as tools to prevent suicide
among youth. This study is the first to investigate whether a
number of commonly used alcohol regulatory policies affect
youth suicides.

Data and Methodology
Data on completed suicides come from the National Center
for Health Statistics’s Compressed Mortality File, which
contains information on all completed suicides over time.
These data are collected from death certificates filed in each
state and include the state of residence, age, and gender of
each individual. Annual data from 1976 to 1999 are used to
create death counts and rates by state, gender, and age group.
Specifically, the suicide counts are calculated for children
(ages 10-14), teens (ages 15-19) and young adults (ages 2024). To create annual rates, the number of youth suicides in
each state for each gender-age group is divided by the
corresponding population of youths in that gender-age
category. This process results in a time series of 1,224
observations (50 states plus the District of Columbia for 24
years) for each gender-age group.
The empirical specification is based on a simple model of
the demand for health with an imbedded health production
function. Alcohol is a negative input in the production of
health; in this case, the outcome of interest is poor health
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which is measured by suicide. A linear specification of the
reduced form demand function is the following:

Sijt ¼ 0 þ 1 Pjt þ 2 Xjt þ 3 j þ 4 t þ ijt : ð1Þ
Equation (1) specifies that suicides (S) for each gender-age
group (i) in a state ( j) at a point in time (t) is a function of
state alcohol regulatory variables (Pjt ), other state
characteristics (Xjt ), state effects (j ), year effects (t ), and an
error term. The hypothesis tested is whether or not alcohol
regulatory policies impact youth suicides. Given the strong
evidence discussed above linking alcohol policies to
consumption and consumption to suicides, we surmise that
any estimated effects of the alcohol policies work through a
reduction in alcohol consumption. There is little reason to
believe that alcohol policies may impact suicides in any other
way except through changes in consumption.
Several variables are used to measure state-level alcohol
regulations. First, the real (1982-1984=1) state and federal
excise tax on beer measures the price of alcohol. Beer taxes
come from the Beer Institute’s Brewers Almanac. The tax on
beer is chosen because beer is the most popular alcoholic
beverage among youths. Second, the percentage of each
state’s population living in counties dry for beer in each of
the years is included. These data come from the Beer
Institute’s Brewers Almanac (various years). Third, the
number of retail outlets per 1,000 population that are
licensed to sell liquor for on-premise or off-premise
consumption is included. These data come from Jobson’s
Liquor Handbook (various years). With larger percentages of
populations living in dry counties or with fewer outlets
available, travel time to obtain alcohol increases, adding to
the full price of alcohol. If alcohol consumption contributes
to suicide, then it is expected that policies which make
obtaining alcohol more costly will reduce suicides.
The real state-level excise taxes on beer vary tremendously
over the sample period. In addition to changes due to
inflation, thirty-five states changed the nominal tax rate at
least once, with 15 of those states changing the nominal tax
rate two or more times. The state of Washington experienced
the most variation in taxes with six legislated changes during
the years 1976-1999.
The other measures of alcohol regulation are indicators for
the presence of certain blood alcohol concentration (BAC)
laws. These laws make it illegal per se to drive with a blood
alcohol concentration greater than a certain level. In 1976, 12
states had a BAC law of 0.10 or higher. In 1983, Oregon and
Utah were the first states to pass a BAC law of 0.08. By
1999, almost all states had passed BAC laws, with 18 states
having 0.08 as the legal limit. Beginning in the mid 1980s,
states also began enacting ‘‘zero tolerance’’ laws for
underage drinking and driving. These laws typically set the
BAC for underage drinkers at 0.02 or less. Federal legislation
passed in 1995 encouraged all states to pass zero tolerance
laws by allowing for the withholding of federal highway
funds. By 1999, all 50 states plus the District of Columbia
had a zero tolerance law in effect.
Three indicators for BAC laws are included: a
dichotomous indicator for a BAC law of 0.10 or higher, a
dichotomous indicator for a BAC law of 0.08 or higher, and
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a dichotomous indicator for the presence of a youth zero
tolerance law. Note that for states in which the laws became
effective at some point during the year, fractional values are
used to represent the percentage of the year under which the
law was in effect. Youth and young adults living in states
with more stringent BAC laws face a higher full price of
alcohol relative to youth living in less stringent states
because the probability of being charged with drunk driving
increases. Thus, it is expected that stricter BAC laws will
reduce alcohol consumption and possibly reduce suicides.
Each model includes a number of other state-level variables
to capture additional factors which may influence the number
of suicides over time. These variables include the female labor
force participation rate, the unemployment rate, real income
per capita, the percentage of the population living in rural
areas, and the percentage of the population 25 years and over
that has obtained a bachelor’s degree. The percentage of each
state’s population identifying with certain religions (Mormon,
Southern Baptist, Protestant and Catholic) also is included.
The religion data come from Jones et al.22 All models include
state and time dummies. The state dummies will help to
capture any unobserved time-invariant state effects which
may influence suicide and may be correlated with the alcohol
control policies. Time dummies are included to capture
secular trends in the suicide rates. The inclusion of these
variables reduces the possibility that the observed correlations
between state alcohol policies and suicide rates are
confounded by unobserved, state-level factors or unobserved
secular trends that affect both the enactment of these policies
and the rate of suicide among youth.

Data Analytic Procedures
The dependent variables in the models are counts of annual
suicides by state, gender and age group. Given the discrete
nature of the dependent variable, a Poisson or a negative
binomial distribution best describes the dependent
variables.23 The negative binomial distribution is chosen
because likelihood ratio tests reject the null hypothesis that
the underlying distribution is Poisson. Each model includes
the relevant population as a right hand side variable to
normalize for exposure. The coefficient on population is
constrained to equal one.
The estimation of completed suicides in a time-series
cross-sectional model may be confounded by a phenomenon
called social contagion. The social contagion theory proposes
that incidents of youth suicide are strongly influenced by
peer suicides and, as a result, often occur in clusters.24 The
media may contribute to this social contagion by publicizing
certain deaths.25 Indeed, Cutler et al 13 find statistical
evidence for the theory of contagion in youth suicide rates
through an examination of the excess variance of suicide
rates across areas. If the error terms are spatially correlated
during a given time frame, large errors in one state might be
associated with large errors in a neighboring state at the same
point in time. This problem could lead to inefficient,
although unbiased, estimates of the coefficients. To account
for this issue, the tables below present standard t-statistics as
39
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Figure 1. Variation in suicide rates over time.

well as t-statistics based on standard errors that are adjusted
for clustering by year.

Results
Table 1 shows summary statistics for selected variables. This
table shows that the average suicide rate across all years of
data for males ages 10-14 is 2.35 per 100,000 population.
Females of the same age have a much lower average rate of
0.76 per 100,000. Older age groups have higher average
suicide rates. For males and females ages 15-19 the rates are
18.15 and 3.94, respectively. Figure 1 shows the variation in
suicide rates over time. These trends vary by gender and age
group. For young females ages 10-14 and 15-19, the suicide
rates have been fairly constant since 1976, ranging between
0.2 and 1.5 per 100,000 population for the youngest group
and 3.0 and 5.0 for the older group. For older females ages
20-24, there has been a distinct downward trend in the
suicide rate over time, with the rate falling from 7.0 in 1976
to 3.7 in 1999. By contrast, the rates for males ages 10-14
and 15-19 generally have risen over time. In 1976, the rate
for boys ages 10-14 was 1.3, which rose by about 73 percent
to 2.32 in 1999. The rate for boys ages 15-19 was 12.6 in
1976, which peaked at 22.11 in 1991, and fell slightly to
17.34 in 1999. Lastly, the suicide rate for males ages 20-24
40
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was fairly constant until 1985 when an upward trend began.
This trend lasted 10 years and has been falling since 1995.
As discussed previously, many studies have shown a
strong positive relationship between alcohol consumption
and suicide. The results in Table 2 provide an example of
this correlation. Here, suicide rates are regressed on a statelevel measure of beer consumption and other state level
variables. Data on beer consumption come from the Brewers
Almanac and are expressed in gallons per capita. Note that
these data apply to all consumers and include males and
females of all ages, not just youth. Although this is far from
an ideal measure of youth consumption, it is important to
demonstrate a correlation between consumption and youth
suicide rates if the reduced form results are to be believed.
The results show a positive relationship between beer
consumption and suicides for males. For each age group, a 1
percent increase in the state per capita number of gallons of
beer consumed is associated with approximately a 1 percent
increase in male suicides. For females, however, the
coefficients on beer consumption are positive for the older age
groups, but are small and never statistically significant.
Although the measure of consumption is not specific to gender
or age, these results suggest that alcohol regulatory policies
will have a much smaller impact, if any, on suicides by females.
Table 3 presents the results of the negative binomial
regression of male suicides on the alcohol regulatory
variables by age group. Elasticities are presented in the
S. MARKOWITZ ET AL.
J Ment Health Policy Econ 6, 37-46 (2003)

Table 1. Summary Statistics of Selected Variables
Variable

Definition

Male suicide rate ages 10-14

Number of male suicides, ages 10-14, per 100,000 males ages 10-14

2.35

2.20

Male suicide rate ages 15-19

Number of male suicides, ages 15-19, per 100,000 males ages 15-19

18.15

8.74

Male suicide rate ages 20-24

Number of male suicides, ages 20-24, per 100,000 males ages 20-24

29.03

10.81

Female suicide rate ages 10-14

Number of female suicides, ages 10-14, per 100,000 females ages 10-14

0.76

1.20

Female suicide rate ages 15-19

Number of female suicides, ages 15-19, per 100,000 females ages 15-19

3.94

3.04

Female suicide rate ages 20-24

Number of female suicides, ages 20-24, per 100,000 females ages 20-24

5.23

3.50

Male suicides, ages 10-14

Number of male suicides, ages 10-14

3.57

3.86

Male suicides, ages 15-19

Number of male suicides, ages 15-19

29.36

27.96

Male suicides, ages 20-24

Number of male suicides, ages 20-24

50.20

52.71

Female suicides, ages 10-14

Number of female suicides, ages 10-14

1.14

1.60

Female suicides, ages 15-19

Number of female suicides, ages 15-19

6.35

7.23

Female suicides, ages 20-24

Number of female suicides, ages 20-24

9.22

11.84

Real beer tax

State and federal excise tax on beer, adjusted for inflation

0.55

0.23

Percent dry

Percentage of state population living in counties that are dry for beer.

4.19

9.65

Liquor outlets

Number of liquor outlets per 1,000 population, by state

1.37

0.75

0.10 BAC law

Dichotomous variable that equals 1 if per se illegal to drive with a blood
alcohol concentration of 10 percent or greater

0.61

0.48

0.08 BAC law

Dichotomous variable that equals 1 if per se illegal to drive with a blood
alcohol concentration of 8 percent or greater

0.09

0.29

Zero tolerance law

Dichotomous variable that equals 1 if state has zero tolerance laws for youth
underage drinking and driving

0.26

0.43

Labor force participation

Labor force participation rate of women

56.60

5.88

Unemployment

Unemployment rate

6.24

2.10

Real income

Per capita income, adjusted for inflation

136.03

24.95

Percent rural

Percentage of the state’s population living in rural areas

31.02

15.03

College degree

Percentage of state population 25 years and older that has graduated from a
4-year college

19.28

5.08

columns next to the coefficients. For dichotomous variables,
the elasticities are the percentage changes in the mean
number of suicides resulting from a switch from zero to one.
Across all age groups, the results show that increases in the
excise tax on beer are associated with reductions in male
suicides. The coefficients on the beer tax are statistically
significant whether or not the standard errors are clustered by
year. For the youngest males, a ten percent increase in the
beer tax will lower the average number of suicides by 5.0
percent. The effects are slightly smaller for the older age
groups, where a ten percent increase in the beer tax will
lower the average number of suicides by 3.1 percent (ages
15-19) and 2.4 percent (ages 20-24). It may be somewhat
surprising that beer taxes affect suicides by the youngest
males (those ages 10-14), but this result is plausible given
that children of this age do drink. Data from the 1999
National Household Survey on Drug Abuse show that 19.4
ESTIMATING THE IMPACT OF ALCOHOL POLICIES
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Mean

Standard
Deviation

percent of children ages 12-13 report lifetime alcohol use,
12.9 percent report past year alcohol use, and 4.4 percent
report past month alcohol use.*
The availability and ease of obtaining alcohol may also
impact male suicides. The results in Table 3 show that
higher percentages of population living in dry counties are
associated with a lower number of suicides for the oldest

* To demonstrate the plausibility, assume that the elasticity of demand for
alcohol is –0.5. If 20 percent of young males drink, a 10 percent increase in
the beer tax would reduce drinking by 1,000 per 100,000 children. If only
one of these children who stops drinking does not commit suicide as a result,
this would represent a 50 percent change in the suicide rate for males in this
age group (1 per 100,000 is roughly 50 percent of the average of 2.35 deaths
per 100,000). Thus, the 5 percent change in the number of suicides predicted
by the result shown in Table 3 is not an unreasonable estimate.
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Table 2. Negative Binomial Regressions Suicides and Per Capita Beer Consumption
Males
10-14

Males
15-19

Males
20-24

Females
10-14

Females
15-19

Females
20-24

0.059
(4.43)
[5.57]

0.042
(8.70)
[8.55]

0.039
(9.91)
[9.09]

-0.012
(-0.48)
[-0.67]

0.009
(0.87)
[1.13]

0.006
(0.64)
[0.50]

-0.007
(-0.55)
[-0.46]

-0.002
(-0.51)
[-0.44]

0.008
(2.23)
[2.83]

0.018
(0.81)
[0.90]

0.001
(0.13)
[0.15]

0.009
(1.13)
[1.25]

0.013
(0.81)
[0.61]

0.008
(1.30)
[1.35]

0.013
(2.73)
[1.94]

0.028
(0.92)
[1.03]

0.022
(1.75)
[1.43]

0.030
(2.95)
[1.97]

Real Income

-0.006
(-1.61)
[-1.48]

-0.002
(-1.42)
[-1.23]

-0.002
(-2.10)
[-2.31]

-0.004
(-0.56)
[-0.72]

0.003
(1.08)
[0.78]

0.002
(0.70)
[0.51]

Percent Rural

-0.020
(-1.32)
[-1.18]

0.001
(0.13)
[0.16]

-0.015
(-3.04)
[-2.49]

-0.049
(-1.67)
[-2.23]

-0.026
(-2.02)
[-2.24]

-0.021
(-1.86)
[-2.23]

College degree

-0.016
(-1.01)
[-0.83]

-0.009
(-1.46)
[-1.34]

-0.005
(-1.04)
[-0.92]

0.004
(0.16)
[0.18]

-0.011
(-0.83)
[-0.69]

0.009
(0.76)
[0.59]

Percent Mormon

0.069
(0.98)
[0.84]

0.098
(3.64)
[3.31]

0.067
(2.82)
[2.89]

0.201
(1.35)
[1.20]

0.007
(0.12)
[0.11]

0.247
(4.08)
[3.81]

Percent Southern Baptist

0.019
(0.53)
[0.67]

0.013
(1.02)
[1.05]

0.029
(2.80)
[2.95]

0.099
(1.56)
[1.47]

0.080
(3.02)
[3.06]

0.062
(2.70)
[3.18]

Percent Protestant

-0.019
(-1.29)
[-1.05]

-0.002
(-0.47)
[-0.50]

-0.009
(-2.09)
[-1.93]

-0.032
(-1.24)
[-1.09]

-0.040
(-3.59)
[-4.53]

0.009
(0.94)
[0.87]

Percent Catholic

-0.033
(-2.16)
[-2.54]

-0.007
(-1.26)
[-1.40]

-0.007
(-1.46)
[-1.55]

0.015
(0.55)
[0.63]

-0.005
(-0.42)
[-0.47]

-0.028
(-2.89)
[-3.33]

Beer Consumption

Labor Force Participation

Unemployment

Note: t-statistics in parentheses, t-statistics based on standard errors clustered by year in brackets, and intercept not shown. All models include state and year
dummies. N=1,224.

males, but have no deterrent effect for younger males. More
outlets licensed to sell liquor are also associated with an
increase in male suicides. A 10 percent increase in the
number of outlets licensed to sell liquor increases teenage
male suicides by 0.98 percent, and young adult male suicides
by 0.51 percent (at about the 10 percent significance level).
The result for liquor outlets must be interpreted with caution.
While it is likely that more outlets in an area increases
alcohol consumption, the converse likely holds as well.
Liquor outlets may simply be an alternative representation of
aggregate consumption in an area.
The laws pertaining to drunk driving have limited impact
on male suicides. Not surprisingly, the 0.10 BAC law and the
0.08 BAC law have no impact on suicides for males under
the legal drinking age, although having a BAC law of 0.08 is
associated with a 6.5 percent decrease in suicides for males
42
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ages 20-24. Zero tolerance laws, which are aimed at drivers
under the legal drinking age, are associated with a decrease
in suicides by males ages 15-19, but not those ages 10-14
who typically are not licensed to drive. In addition, zero
tolerance laws are associated with a decrease in male suicides
for those aged 20-24. This result is somewhat puzzling since
such laws do not pertain to people over the legal drinking
age (currently age 21, but ranging between 18 and 21 from
1976 to 1989). One possible explanation is that the zero
tolerance laws may be well publicized and may be correlated
with state enforcement efforts, resulting in less drinking
across all ages.
Table 4 contains the results of alcohol regulatory variables
on suicides by females. Here, very few of the alcohol
regulatory variables have an impact on female suicides.
Recall that Table 2 shows no relationship between beer
S. MARKOWITZ ET AL.
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Table 3. Negative Binomial Regressions Male Suicides and Alcohol Regulatory Variables
Males 10-14

Males 15-19

Males 20-24

Coefficient

Elasticity

Coefficient

Elasticity

Coefficient

Elasticity

Real beer tax

-0.907
(-3.40)
[-4.26]

-0.503

-0.555
(-5.96)
[-5.70]

-0.308

-0.437
(-6.04)
[-6.67]

-0.242

Percent dry

-0.016
(-1.51)
[-1.23]

-0.066

-0.0005
(-0.13)
[-0.15]

-0.002

-0.006
(-1.90)
[-2.02]

-0.024

Liquor outlets

0.088
(1.16)
[1.06]

0.121

0.072
(2.59)
[3.18]

0.098

0.037
(1.64)
[1.56]

0.051

0.10 BAC law

-0.061
(-0.81)
[-1.00]

-0.067

-0.017
(-0.66)
[-0.72]

-0.019

-0.027
(-1.32)
[-1.69]

-0.025

0.08 BAC law

0.010
(0.09)
[0.08]

0.011

-0.048
(-1.11)
[-1.08]

-0.053

-0.073
(-2.06)
[-2.20]

-0.065

Zero tolerance law

-0.0001
(-0.001)
[-0.001]

-0.0001

-0.042
(-1.74)
[-1.60]

-0.047

-0.085
(-4.18)
[-4.02]

-0.077

Labor force participation

-0.006
(-0.49)
[-0.42]

-0.345

-0.004
(-0.83)
[-0.78]

-0.219

0.005
(1.24)
[1.35]

0.266

Unemployment

-0.001
(-0.05)
[-0.04]

-0.005

-0.001
(-0.11)
[-0.11]

-0.004

0.003
(0.72)
[0.49]

0.021

Real income

-0.004
(-1.01)
[-0.97]

-0.522

-0.001
(-0.81)
[-0.74]

-0.150

-0.002
(-1.66)
[-1.59]

-0.244

Percent rural

-0.016
(-1.08)
[-0.98]

-0.508

0.004
(0.67)
[0.78]

0.125

-0.014
(-2.79)
[-2.16]

-0.430

College degree

-0.028
(-1.78)
[-1.64]

-0.541

-0.017
(-2.78)
[-2.50]

-0.332

-0.013
(-2.61)
[-2.08]

-0.259

Percent Mormon

0.079
(1.10)
[0.93]

0.232

0.110
(3.97)
[3.70]

0.323

0.076
(3.17)
[3.46]

0.225

Percent Southern Baptist

0.076
(1.88)
[2.25]

0.547

0.038
(2.60)
[2.95]

0.276

0.048
(4.06)
[4.11]

0.347

Percent Protestant

-0.026
(-1.69)
[-1.34]

-0.574

-0.008
(-1.42)
[-1.51]

-0.171

-0.012
(-2.67)
[-2.46]

-0.261

Percent Catholic

-0.037
(-2.29)
[-2.42]

-0.702

-0.006
(-1.08)
[-1.11]

-0.123

-0.009
(-1.89)
[-1.77]

-0.171

Note: t-statistics in parentheses, t-statistics based on standard errors clustered by year in brackets, and intercept not shown. All models include state and year
dummies. N=1,224.
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Table 4. Negative Binomial Regressions Female Suicides and Alcohol Regulatory Variables
Females 10-14

Females 15-19

Females 20-24

Coefficient

Elasticity

Coefficient

Elasticity

Coefficient

Elasticity

Real beer tax

-0.114
(-0.26)
[-0.22]

-0.063

-0.227
(-1.22)
[-1.52]

-0.126

-0.262
(-1.70)
[-1.71]

-0.145

Percent dry

-0.007
(-0.36)
[-0.61]

-0.030

-0.005
(-0.69)
[-0.73]

-0.021

-0.009
(-1.42)
[-1.81]

-0.038

Liquor outlets

0.076
(0.58)
[0.68]

0.104

-0.010
(-0.18)
[-0.14]

-0.014

-0.021
(-0.43)
[-0.41]

-0.029

0.10 BAC law

0.021
(0.16)
[0.19]

0.021

-0.097
(-1.79)
[-1.94]

-0.106

-0.029
(-0.66)
[-0.54]

-0.027

0.08 BAC law

-0.064
(-0.31)
[-0.37]

-0.062

-0.125
(-1.40)
[-1.75]

-0.130

-0.020
(-0.26)
[-0.27]

-0.019

Zero tolerance law

-0.041
(-0.38)
[-0.45]

-0.040

-0.103
(-2.04)
[-2.21]

-0.109

-0.027
(-0.58)
[-0.78]

-0.024

Labor force participation

0.013
(0.57)
[0.66]

0.733

-0.002
(-0.20)
[-0.25]

-0.114

0.007
(0.79)
[0.83]

0.387

Unemployment

0.030
(1.01)
[1.10]

0.188

0.018
(1.49)
[1.18]

0.113

0.027
(2.67)
[1.87]

0.170

Real income

-0.005
(-0.71)
[-0.79]

-0.691

0.002
(0.65)
[0.47]

0.254

0.002
(0.71)
[0.59]

0.240

Percent rural

-0.048
(-1.64)
[-2.14]

-1.498

-0.026
(-2.03)
[-2.13]

-0.822

-0.023
(-1.99)
[-2.23]

-0.714

College degree

0.008
(0.29)
[0.32]

0.154

-0.012
(-0.86)
[-0.68]

-0.222

0.008
(0.69)
[0.54]

0.163

Percent Mormon

0.199
(1.34)
[1.20]

0.585

0.001
(0.02)
[0.02]

0.003

0.249
(4.08)
[4.28]

0.733

Percent Southern Baptist

0.107
(1.46)
[1.45]

0.769

0.093
(2.99)
[2.91]

0.669

0.087
(3.21)
[4.11]

0.625

Percent Protestant

-0.043
(-1.55)
[-1.33]

-0.937

-0.046
(-3.85)
[-3.97]

-0.995

0.003
(0.31)
[0.25]

0.068

Percent Catholic

0.024
(0.83)
[0.94]

0.457

-0.004
(-0.35)
[-0.40]

-0.082

-0.028
(-2.74)
[-3.15]

-0.531

Note: t-statistics in parentheses, t-statistics based on standard errors clustered by year in brackets, and intercept not shown. All models include state and year
dummies. N=1,224.
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consumption and female suicides; thus, the results in Table 4
are consistent with those in Table 2 and it is not surprising
that female suicides are generally not impacted by policies
which may influence alcohol consumption. Higher beer taxes
only appear to impact suicides by females ages 20-24. A 10
percent increase in the beer tax will lower female suicides in
this age group by 1.45 percent, although this result is not
estimated very precisely. Two of the drunk driving laws may
also impact female suicides, with the law for a 0.10 BAC and
a zero tolerance law being negatively associated with female
suicides for those ages 15-19.
One concern with the models in Table 3 and Table 4 is
that the alcohol regulatory variables may be highly collinear
and as a result, discerning the unique effect of each policy
may be difficult. Models were tested which include only one
alcohol variable at a time along with the other state-level
variables. The resulting coefficients and standard errors are
very similar to those presented below. Only a few changes
are worth noting. For males ages 10-14, the coefficient on
liquor outlets remains positive and becomes statistically
significant at the 10 percent level. For males ages 20-24, the
coefficient on percent living in dry counties becomes
insignificant, while the coefficient on liquor outlets becomes
significant at the 5 percent level. Lastly, the coefficient on
the beer tax in the suicide equation for females ages 20-24
falls below the 10 percent significance level, thus casting
further doubt that higher beer taxes will lower suicides by
females. These results are available upon request.
Each model in Table 3 and Table 4 also contains the
female labor force participation rate, the unemployment rate,
real income per capita, the percentage of the population
living in rural areas, and percent with a college degree. These
variables have very little impact on the youth suicide rates.
For males shown in Table 3, a higher percentage of the
population with a college degree is the only variable which is
associated with a lower number of suicides across all age
groups. Higher incomes and more people living in rural areas
are also negatively associated with suicides for males ages
20-24. Table 4 shows that more people living in rural areas
are negatively associated with female suicides across all age
groups. Lastly, higher unemployment rates are associated
with more female suicides in the 20-24 age group.

groups per state and year. It would take a 33 cent increase (a
60 percent increase) in the beer tax to save approximately one
male life in the 10-14 age group, on average.
Other alcohol regulatory variables may also be effective in
reducing suicides, with most of the impact occurring among
males ages 20-24. Suicides by this group are positively
related to the availability of alcohol, and negatively related to
the presence of a 0.08 BAC law and a zero tolerance law for
drunk driving. Female suicides are not impacted by the
availability of alcohol, although the drunk driving laws may
impact suicides by teenage females. In sum, policies that
effectively reduce alcohol consumption among youth may
have the added benefit of preventing suicides, at least among
young males.
While this study is one of the first to suggest that state level
policy tools may be effective in reducing suicides among
males, there are some limitations to this research that must be
considered. First, this research does not provide much policy
guidance on ways to reduce suicides for females, perhaps
with the exception of strict drunk driving laws. This is
certainly a direction for future research. Second, by 1999, all
states had enacted zero tolerance laws, and as a result, these
laws are no longer a viable policy tool which can be used to
further reduce suicides. Third, while the state dummies help
capture time-invariant state-level factors which may be
correlated with alcohol regulatory policies and suicides,
time-variant factors may still remain in the error term and
have the potential to bias the results. However, it is difficult
to predict the direction of any such bias.
Another limitation of this study is that it does not take into
account the impact of psychiatric disorders on suicides.
Indeed, depressive disorders are some of the most common
psychiatric comorbidities associated with suicides.7,9
Changes in the incidence of mental illness in a state will
likely influence the suicide rate. However, so long as the
incidence of mental illness is uncorrelated with the statelevel alcohol control policies, the exclusion of any such
measures will not bias the results. Similarily, this study does
not consider the role of illegal drugs. The use of such
substances has been linked to suicides in a similar manner as
alcohol consumption.5,26 Future research should consider the
role of illegal drug consumption and related policies in
determining youth suicides.

Discussion
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In other words, a 5.5 cent increase in the beer tax will save on
average about one male life in the 15-19 and 20-24 age
ESTIMATING THE IMPACT OF ALCOHOL POLICIES
Copyright g 2003 ICMPE

The authors would like to thank Dhaval Dave, Jeff De
Simone and Ed Schumacher for providing helpful comments,
and Jennifer Tennant for excellent research assistance.

References
1. U.S. Public Health Service, The Surgeon General’s Call To Action To
Prevent Suicide. Washington, DC: 1999.
2. Anderson RN. Death: Leading Causes for 1999. Natl Vital Stat Rep
2001; 49(11): 1-88.
3. O’Carroll P, Mercy J, Hersey J, Boudreau C, and Odell-Butler M. Youth
Suicide Prevention Programs: A Resource Guide U.S Department of
Health and Human Services, Public Health Service, Centers for Disease

45
J Ment Health Policy Econ 6, 37-46 (2003)

4.

5.
6.

7.

8.

9.
10.

11.

12.
13.

14.

Control, National Center for Injury Prevention and Control, September 1,
1992.
Metha A, Weber B and Webb LD. Youth suicide prevention: a survey
and analysis of policies and efforts in 50 states. Suicide Life Threat
Behav 1998; 28:150-164.
Crumley FE. Substance abuse and adolescent suicidal behavior. JAMA
1990; 263: 3051-3056.
Brent DA. Risk factors for adolescent suicide and suicidal behavior:
mental and substance abuse disorders, family environmental factors, and
life stress. Suicide Life Threat Behav 1995; 25 (Suppl): 52-63.
Shaffer D, Gould MS, Fisher P, Trautman P, Moreau D, Kleinman M,
and Flory M. Psychiatric diagnosis in child and adolescent suicide. Arch
Gen Psychiatry 1996; 53: 339-348.
Brent DA, Baugher M, Bridge J, Chen T, and Chiappetta L. Age- and
sex-related risk factors for adolescent suicide. J Am Acad Child Adolesc
Psychiatry 1999; 38(12): 1497-505.
Deykin EY and Buka SL. Suicidal ideation and attempts among
chemically dependent adolescents. Am J Public Health 1994; 4: 634-639.
Workman M, and Beer J. Relationship between alcohol dependency and
suicide ideation among high school students. Psychol Rep 1990; 66:
1363-1366.
Wagner BM, Cole RE, and Schwartzman P. Comorbidity of symptoms
among junior and senior high school suicide attemptors. Suicide Life
Threat Behav 1996; 26: 300-307.
Runeson B. Psychoactive substance use disorder in youth suicide.
Alcohol and Alcoholism 1990; 25: 561-568.
Cutler D, Glaeser EL, and Norberg KE. 2001. The economic approach to
teenage suicide. In Gruber J, (ed) Risky Behavior Among Youths.
Chicago, The University of Chicago Press.
Leung SF and Phelps CE. My Kingdom for a Drink....? A Review of the
Price Sensitivity of Demand for Alcoholic Beverages. In Economic and
Socioeconomic Issues in the Prevention of Alcohol-Related Problems, G.
Bloss and M. Hilton (eds). Washington, DC, U.S. Government Printing
Office, 1993.

46
Copyright g 2003 ICMPE

15. Cook PJ and Moore MJ. 2000. Alcohol. In AJ Culyer and JP Newhouse
(eds). Handbook of Health Economics, Vol 1B. New York: NorthHolland, 1629-1673.
16. Grossman M, Chaloupka FJ, Saffer H and Laixuthai A. Effects of
alcohol price policy on youth: A summary of economic research. J Res
Adolesc, 1994; 4: 347-364.
17. Moore MJ and Cook PJ. Habit and Heterogeneity in the Youthful
Demand for Alcohol. NBER working paper #5152, June 1985.
18. Grossman M, Chaloupka FJ and Sirtilan I. An empirical analysis of
alcohol addiction: Results from the monitoring the future panels. Econ
Inq, 1998; 36: 39-48.
19. Jones NE, Pieper CF and Robertson LS. The effect of legal drinking age
on fatal injuries of adolescents and young adults. Am J Public Health.
1992; 82: 112-115.
20. Birckmayer J and Hemenway D. Minimum-age drinking laws and youth
suicide, 1970-1990. Am J Public Health 1999; 89: 1365-1368.
21. Sloan F., Reilly BA and Schenzler C. Effects of prices, civil and criminal
sanctions, and law enforcement on alcohol-related mortality. J Stud
Alcohol 1994; 55: 454-465.
22. Jones DE, Doty S, Horsch JE, Houseal R, Lynn M, Marcum JP,
Sanchagrin KM and Taylor RH. Religious Congregations and
Membership in the United States 2000: An Enumeration by Region,
State, and County Based on Data Reported by 149 Religious Bodies.
Nashville, TN: Glenmary Research Center, 2002.
23. Long J.S. Regression Models for Categorical and Limited Dependent
Variables. Thousand Oaks, CA: Sage Publications, 1997.
24. Gould MS, Petrie K, Kleinman MH and Wallenstein S. Clustering of
attempted suicide: New Zealand national data. Int J Epidemiol 1994; 23:
1185-1189.
25. Sonneck G, Etzersdorfer E and Nagel-Kuess S. Imitative suicide on the
Viennese subway. Soc Sci Med 1994; 38(3): 453-457.
26. Moscicki EK. Epidemiology of suicidal behavior. Suicide Life Threat
Behav 1995; 24: 22-35

S. MARKOWITZ ET AL.
J Ment Health Policy Econ 6, 37-46 (2003)

