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Abstract

Both intoxication and chronic heavy alcohol use are associated with suicide. There is extensive
population-level evidence linking per capita alcohol consumption with suicide. While alcohol
policies can reduce excessive alcohol consumption, the relationship between alcohol policies and
suicide warrants a critical review of the literature.

This review summarizes the associations between various types of alcohol policies and suicide,
both in the United States and internationally, as presented in English-language literature published
between 1999 and 2014. Study designs, methodological challenges, and limitations in ascertaining
the associations are discussed.

Because of the substantial between-states variation in alcohol policies, U.S.-based studies
contributed substantially to the literature. Repeated cross-sectional designs at both the ecological
level and decedent level were common among U.S.-based studies. Non-U.S. studies often used
time series data to evaluate pre-post comparisons of a hybrid set of policy changes. Although
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inconsistency remained, the published literature in general supported the protective effect of
restrictive alcohol policies on reducing suicide as well as the decreased level of alcohol
involvement among suicide decedents. Common limitations included measurement and selection
bias, and a focus on effects of a limited number of alcohol policies without accounting for other
alcohol policies.

This review summarizes a number of studies that suggest restrictive alcohol policies may
contribute to suicide prevention on a general population level, and to a reduction of alcohol
involvement among suicide deaths.
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INTRODUCTION

Globally, over 800,000 people die due to suicide every year, accounting for 1.4% of the
global burden of mortality and making suicide the 15th leading cause of death in 2012
(World Health Organization, 2014). Suicide was the tenth leading cause of death in the
United States in 2013, resulting in 41,149 suicides approximately 113 suicides each day
(Centers for Disease Control and Prevention, 2013). Age-adjusted suicide rates in the US
have increased steadily from 1999 (10.5 per 100,000 population) to 2014 (13.0) despite
almost a consistent decline in rates from 1986 through 1998. In 2014, the age-adjusted rate
for males (20.7) was more than three times that for females (5.8) (Curtin et al., 2016). Curtin
and colleagues (2016) further showed that suicide rates for females were highest for those
aged 45-64 in 2014 (9.8) while suicide rates were highest among men aged 75 and over
(38.8). The age group between 10 and 14 had the lowest suicide rates in 2014 (1.5 for
females vs. 2.6 for males), yet this age group experienced a marked increase in suicide rates
between 1999 to 2014 (e.g., largest percent increase for females and second largest percent
increase for males across all age groups).

Although Durkheim’s (1966) original work on suicide viewed alcohol consumption as an
individual level psychopathological factor, scholarly work on the association between
alcohol and suicidal behaviors (i.e., non-fatal suicide attempts and death by suicide)
typically draws on a more comprehensive theoretical framework that includes sociological
and ecological determinants. Like individual factors, these contextual determinants also
explain variation in suicidal behaviors (Skog, 1991). Recent calls to action in suicide
prevention have further emphasized distal preventive interventions which focus on
modifiable social contexts and factors that alter the life trajectories of people before they
become suicidal (Caine, 2013).

The association between alcohol and suicidal behaviors has been well established for both
intoxication and regular heavy drinking (Bagge et al., 2013; Bagge and Sher, 2008; Berglund
and Ojehagen, 1998; Borges and Loera, 2010; Bray, 2006; Brismar and Bergman, 1998;
Cherpitel et al., 2004; Rossow, 2000; Kaplan et al., 2013). It has been posited that acute
effects may occur through increased intensity of suicidal ideation, dysphoria, disinhibition,
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impulsivity, myopia, and aggression, while effects of regular heavy alcohol use on suicide
risk have been hypothesized to operate through the reciprocal relationship between
depression and alcohol use disorders and/or by promoting interpersonal disruption that leads
to stress-reactive suicidal behavior (Bagge et al., 2014; Bray, 2006; Conner et al., 2014;
Conner et al., 2008; Hufford, 2001; Pompli et al., 2010). A complicating factor to bear in
mind is the considerable difference across studies in how one defines a self-inflicted act with
the intention to die (i.e., suicide attempts). For example, cases may be more accurately
defined in studies conducted in mental health facilities as compared with those in
community surveys (Kessler et al., 1994). For this reason, in this review, we focus on suicide
mortality studies, where suicide death is commonly defined and coded according to the
underlying cause of death as determined by a medical examiner and specified on death
certificates. Although suicide death cases are more consistently determined, there is still
variation in the practice by geographical areas and race (Huguet et al., 2012), especially on
the proportion of autopsies performed to ascertain suicide as the underlying cause. Similarly,
in studies where alcohol involvement is determined, the definitions and threshold of alcohol
involvement, and the proportion of blood alcohol content (BAC) testing may also vary by
study. Thus, caution regarding potential misclassification and confounding should be
exercised when examining differences across studies, even though we only focus on suicide
mortality in this review.

At the population level the positive relationship between per capita alcohol sales (or
consumption) and suicide mortality rates have been documented in various studies across
many countries, and the magnitude of the associations vary by gender and beverage types
(Cook, 2007; Cook and Durrance, 2013; Kerr et al., 2011; Landberg, 2009; Lester, 2000;
Norstrém, 1988, 1995; Norstrom et al., 2011; Ramstedt, 2001, 2005; Razvodovsky, 2009).
Effective alcohol policies contribute to a reduction in excessive alcohol consumption at both
population and individual levels (Anderson et al., 2009; Babor et al., 2010), among both
general populations (Naimi et al., 2014; Xuan et al., 2015a) and youth (Xuan et al., 2015b).
Yet, in contrast to the well-documented relationship between alcohol use and suicide, there
has been much less research on the relationship between alcohol policies and suicide. While
there is a strong need for identifying population-based preventive strategies for suicide in the
United States (Caine, 2013), conceptually, alcohol policies may be capable of affecting
suicide by altering alcohol consumption patterns at both the population and individual levels.
Based on this framework, this article reviews the evidence base for the association between
various types of alcohol policies and suicide mortality, both in the United States and in other
countries, from literature published between 1999 and 2014. In this review, we will pay
specific attention to study designs, methodological challenges, and limitations in
ascertaining the associations, and will discuss implications for future research.

MATERIALS and METHODS

The English-language literature in PubMed, PsycINFO and JSTOR was searched for articles
published between 1999 and 2014 about alcohol policies and suicide mortality. We chose the
year of 1999 as the start year because suicide rate experienced a steady uptrend from 1999 to
2014 (Curtin et al., 2016). A total of 17 studies involving one or multiple alcohol policies
and suicide mortality published over a 16-year period (1999-2014) were obtained from the
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three databases and hand searches of the reference lists of two well-regarded alcohol policy
books (Babor et al., 2010; Cook, 2007). Articles from the same research group using the
same sample were counted as one entry.

A variety of search strategies was implemented to locate entries efficiently. In addition to
general terms (e.g., alcohol policy OR alcohol policies), we also searched using terms
related to a variety of specific alcohol policies including: tax OR taxation OR excise tax OR
pricing; state control OR monopoly; wholesale restriction; outlet density; dram shop; retail
restriction; hours of sale; alcohol beverage control agency or agencies; sales to intoxicated
patron; responsible beverage service training; days of sale; local option; warning label;
direct shipment; social host laws; minimum legal drinking age (MLDA); minimum age of
server or seller; house party law; keg registration; furnish alcohol to minor; false
identification ID laws; alcohol advertising or marketing (Xuan et al., 2015a). We also
conducted a search based on the terms related to policies to reduce alcohol-impaired driving
including sobriety checkpoints, ignition interlocks, zero tolerance laws, and other alcohol
impaired driving laws. Articles for this review were restricted to empirical research only and
studies with outcomes focusing on death by suicide, suicide mortality or suicide death
(expressed in counts or rates), or the likelihood or level of alcohol involvement (e.g., BAC
level) in these fatalities. Articles focusing on “suicide attempts” or “suicide ideation,” or
those with death by suicide but lacking empirical estimates, as well as study duplications
were removed from the final list. Figure 1 shows the search process and counts. Table 1
provides details of year of publication, author(s), journal, sample, country, study period,
alcohol policies, outcome, study design, and main findings.

We identified 17 studies from 1999- 2014 that examined associations between alcohol
policies and suicide mortality (14 studies) or BAC levels among suicide decedents (3
studies). Of these, 6 studies were published prior to 2006, and 11 studies were published
since 2007. Countries represented in the list include the United States (10 studies), among
which 7 studies examined multiple states and 3 studies focused on smaller geographical
units (e.g., zip code, communities) within a single state in U.S. (e.g., Alaska, California, and
New Mexico); Canada (1 study); Estonia (1 study); Lithuania (1 study); Russia (1 study);
Slovenia (2 studies); and Switzerland (1 study). A single study might evaluate the
associations of one or multiple policies and suicide, while others focus on a primary alcohol
policy while controlling for one or several other policies (e.g., a study on alcohol taxation
while controlling for alcohol density). Policies represented in this review include alcohol
taxation (4 studies), outlet density (4 studies), MLDA (3 studies), BAC = 0.08 (1 study);
zero tolerance (2 studies), and a hybrid of multiple policies as part of overall policy change
being evaluated (7 studies). The majority of studies used counts or rates of suicide, while
three studies focused on alcohol involvement (Yes/No) or BAC level among suicide
decedents. Study designs varied, including pre-post comparison (3 studies); repeated cross-
sectional design (5 studies); panel data design (4 studies); time series design (4 studies); and
regression discontinuity design (1 study). Thirteen studies focused on ecological level data
(e.g., zip, county, state, or country) and 4 studies examined individual level data (e.g., BAC
> 0 Yes/No; BAC level).
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Alcohol Price and Taxation (4 studies)

There is a general consensus that alcohol taxation is one of the most proven policies in
reducing excessive alcohol consumption (Xuan et al., 2013; Babor et al., 2010). Overall,
these studies show an inverse association between alcohol taxation and the suicide mortality
rate, with the exception of one outlier study that found a positive association. They also have
some design differences in type of beverage (e.g., beer vs. wine) and covariates controlled in
the analyses. Early research by Sloan and colleagues (1994) found that higher beer prices
were significantly associated with lower state-level suicide rates after controlling for a range
of time-varying state characteristics and state fixed effects. Among the articles in this review,
Birckmayer and Hemenway (1999) used beer tax adjusted for inflation to predict youth
suicide rates from 1970 to 1990 and found no statistical relation for three age groups
respectively (e.g., 15-17 years; 18-20 years; 21-23 years) while controlling for MLDA
status. Yet, Markowitz and colleagues (2003) used youth suicide data for the period 1976—
1999 and found that increases in the excise tax on beer were associated with reduced number
of male suicides. However, excise tax on beer had no impact on female suicides.
Unexpectedly, a study on suicide rate in Switzerland found that alcohol taxation was
significantly positively related to the men’s suicide rate (Yamasaki et al., 2005). A meta-
analysis of the relationship between prices or taxes on mortality identified a total of 12
individual estimates of the effects of alcohol prices/taxes on suicide from the four articles
just described (Wagenaar et al., 2010). This meta-analysis reports that five out of 12
individual estimates showed a statistically significant inverse association, and the inverse
variance-weighted meta-estimate was statistically significant with removal of one positive
estimate, specifically (Yamasaki et al., 2005), and was marginally significant otherwise.
Although Yamasaki and colleagues (2005) found a significantly positive association between
alcohol tax and suicide rate among men, this finding remained unexpected and appeared
unrelated to consumption with the authors concluding that alcohol consumption level was
not related to suicide rate in both sexes in Switzerland. Son and Topyan (2011) used state
panel data between 1995 and 2004 to examine the effect of state excise taxes on three types
of alcoholic beverages (spirits, wine, and beer) on alcohol-attributable injury mortality.
Controlling for state sales taxes, alcohol outlet density, and state fixed effects, a small yet
significant inverse association was detected between wine excise tax and suicide, but no
association for spirit or beer excise taxes.

Minimum Legal Drinking Age Law (3 studies)

Overall, there is consistent evidence that the enactment of the MLDA within the United
States. contributed to a reduction in youth suicide. Furthermore, these studies show evidence
of an effect modification by gender, which is worth noting. Historically in the United States,
MLDA has ranged from 18 to 21 years. In 1970, 33 states had an MLDA of 21 years. While
many states reduced MLDA between 1970 and 1975, in 1977 major legislative efforts began
raising the MLDA, as exemplified in the 1984 National Minimum Drinking Age Act which,
as a condition of receiving state highway funds, prohibited persons under 21 years of age
from purchasing and publicly possessing alcoholic beverages (King and Dudar, 1987). By
1988, all states had MLDA set at 21 years of age. This transition period provided many
natural experiments, making MLDA one of the most well-studied alcohol policies in the
United States (Wagenaar and Toomey, 2002; DeJong and Blanchette, 2014).

Alcohol Clin Exp Res. Author manuscript; available in PMC 2017 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Xuan et al.

Page 6

Although the implementation of MLDA legislation across the U.S. was not randomized by
state, regression-discontinuity design appears to provide a method for a rigorous estimation
of the effect of MLDA on alcohol-related outcomes. Regression-discontinuity design is well-
suited for assessing the impact of the MLDA because MLDA defines the legality of alcohol
purchasing and consumption that potentiates discontinuity between fitted regression lines.
Furthermore, it assumes theoretical equivalence in observed and unobserved characteristics
between individuals slightly younger than MLDA and those slightly older than the MLDA,
except for reduced access to alcohol due to MLDA. Therefore, the “local” effect of MLDA
can be inferred if the regression lines show a discontinuity at the MLDA cut-off age.
Carpenter and Dobkin (2009) applied this design to the examination of suicide rates for
young adults. They examined specifically those aged 19 to 22 in the United States between
1997 and 2004 and found a 16% increase in suicide mortality rate at MLDA of age 21. This
is consistent with another study that used a regression-discontinuity design to assess the
effect of MLDA on suicide-related injuries. Callaghan and colleagues (2013) employed a
regression-discontinuity analysis on the rates of Canadian in-patient admission records of
individuals aged 15-22 between 1997 and 2007. They found that removal of MLDA
restrictions was associated with significant increases in hospital admission among young
adults for suicide injuries, especially males.

Earlier research by Jones and colleagues (1992) used data from 50 states in the period
between 1979 and 1984 and found that among persons of a legal drinking age, the suicide
rate was 9.7% greater than among persons of the same age who could not drink legally
within their state. Birckmayer and Hemenway (1999) conducted a repeated cross-sectional
study based on the mortality files of decedents from 48 US states from 1970 to 1990. They
used Poisson regression to model the number of suicides and found that the suicide rate of
18- to 20-year-old youths in states with an 18-year MLDA was 8% greater than that among
18- to 20-year-old youths in states with an MLDA of 21 years. This study controlled for
several state-level characteristics including inflation-adjusted beer excise tax. Based on
decedents from the Multiple Cause of Death File across 39 states between 1990 and 2004,
Grucza and colleagues (2012) explored changes in MLDA as part of “natural experiments,”
using a quasi-experimental approach with two-way fixed effects models (e.qg., state and birth
year) to control for unobserved state-level factors. Grucza and colleagues (2012) found no
association between MLDA and suicide. However women in states with higher minimum
drinking ages had increased odds of suicide.

Outlet Density (4 studies)

Governments have the authority to restrict retail outlet density in on- or off-premises
establishments at many levels (e.g., country, state, county). A study examining county-
specific suicide rates in New Mexico from 1990 to 1994 found that greater availability of
liquor outlets was associated with higher rates of suicide (Escobedo and Ortiz, 2002).
Markowitz and colleagues (2003) similarly found that the density of liquor outlets was
associated with suicides rates among young male adults, with a significant positive
association among males 15-19, a marginally significant association among males 20-24,
but a non-significant association among males 10-14. Yet no association was detected
between outlet density and young female suicide mortality in the study. Another study by
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Johnson and colleagues (2009) conducted a repeated cross-sectional analysis with a spatial
random effects model on zip code-level suicide rates in California from 1995 to 2000 to
evaluate the impact of outlet density. They found that death by suicide rates were higher in
zip code areas with greater local and lagged bar densities, and higher in areas with greater
local but not lagged off-premise outlet densities (e.g., liquor stores). Spatial lags were areas
physically adjacent to or surrounding local areas. For example, lagged off-premise density
could be calculated for each given zip code by averaging counts of off-premise outlets for all
the zip codes adjacent to each given zip code.

A recent study by Giesbrecht and colleagues (2014) advances the evidence base of how
alcohol outlet density influences the odds of alcohol involvement among suicide decedents.
The study used data from 14 US states contributing to the National Violent Death Reporting
System (NVDRS) from 2003 to 2011. Controlling for individual-level covariates and state
indicator variables, this study found that greater off-premise alcohol outlet densities were
associated with greater proportions of alcohol-related (BAC > 0) suicides among men, and
greater on-premise densities (e.g., restaurants, bars) were associated with greater proportions
of male suicide decedents with BACs > 0 and BACs > 0.08% respectively among men.

Other Alcohol Policies (3 studies)

In response to high suicide rates among Alaska Native men aged 15-34 in rural
communities, Berman (2014) evaluated the association of local alcohol control from 1980 to
2007 (operationalized as a combination of local option status and dry status indicating of
sale or possession). The evaluation found that suicide rates were higher in communities
prohibiting alcohol importation under state law, but that the effect was not statistically
significant after controlling for other community-level factors including community access
mode (e.g., by boat year round, in winter by snow machine, only by air), population size,
married households, and poverty (Berman, 2014). With respect to zero tolerance laws, which
are aimed at prohibiting drivers under the legal drinking age from drinking and driving,
Carpenter (2004) examined youth suicide decedents aged 15-29 from 1981-1998 and found
the presence of zero tolerance laws was associated with a 10.3% decline in suicides among
males aged 15-17 and a 7.7% decline in suicides among males aged 18-20. No effects were
found among older males and no consistent effects were detected among females. The study
by Markowitz and colleagues (2003) found zero tolerance laws were associated with a
reduction in suicides by males and females aged 15-19, but not with those aged 10-14 who
are not typically licensed to drive. Interestingly, zero tolerance laws were also associated
with a decrease in male suicides for those aged 20-24 in the study. The authors explained
that as zero tolerance laws might be well publicized at the state level and could be correlated
with state enforcement efforts, and this may result in less alcohol consumption across all
young age groups and not just among the targeted age groups. Additionally, the presence of
0.08 BAC laws was associated with reduced suicides among males aged 20-24 and females
aged 15-19 in the study.

Evaluation of Changes in Alcohol Policy Mix in Countries Other than the U.S. (6 studies)

U.S.-based studies contribute substantially to the world’s literature regarding the relationship
between alcohol policies and alcohol consumption, in part because the presence of 50 states
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with different alcohol policies provides opportunities for comparison. The association
between alcohol consumption and suicide rates has been analyzed in 13 countries of the
world; in 10 out of the 13 studies, suicide rates were positively associated with per capita
consumption of alcohol (Lester, 2000). In terms of studies relating alcohol policies to
suicide, many non-U.S. studies evaluate pre-post difference due to change of a hybrid of
alcohol policies, usually using an interrupted time series design. Pridemore and colleagues
(2013) used the autoregressive integrated moving average (ARIMA) model to assess the
effect of a suite of Russian alcohol policies implemented in January 2006 on monthly male
and female suicide mortality. These regulatory changes ranged from policies aimed at
controlling the volume and quality of alcohol products and sales to requiring the registration
of alcohol production and distribution facilities. They found an approximately 9% reduction
in male suicides, with no effect on female suicides. Forensic records among suicide
decedents in Estonia showed that BAC-positive suicides decreased by 39.2% for males and
41.4% for females during a major Soviet anti-alcohol reform in 1985, however after the
reform ended, suicide rates began to rise (Varnik et al., 2006). In another study which
focused on suicide decedents in Slovenia, forensic records showed that the average BACs of
BAC-positive suicide victims were higher compared with those tested in the period after the
implementation of a new national alcohol policy that limited alcohol availability in 2003
(Zupanc et al., 2013). Sauliune and colleagues (2012) evaluated the Year of Sobriety in 2008
in which the Lithuanian government implemented a series of alcohol policies including
strengthening regulation against alcohol advertising despite alcohol industry opposition,
limiting alcohol accessibility to the public, drunk driving control, curtailing illegal sales, and
campaign efforts from non-governmental organizations. However, pre-post comparison of
the years of potential life lost (YPLL) due to alcohol-related suicide showed a tendency to
increase by 16.3% after 2008 mainly among males while those among females remained
relatively stable. It might be that Lithuania’s increasing YPLL due to alcohol-related suicide
was affected by the economic recession and resulting large rises in unemployment. Such
events may have led to increased psychological distress and heavy alcohol use among
depressed persons, which did not reflect the reduced alcohol availability and anti-alcohol
campaign. In another study, Zalcman and Mann (2007) evaluated the effects of the three
stages of privatization of retail sale of alcohol in Alberta, Canada between 1985 and 1995,
and their interrupted time series models showed significant increases in male and female
suicide mortality rates in each of the three stages of privatization except for female suicide
following the 1994 event. Another Canada-based study found the rapid rise in private liquor
outlet density in British Columbia was associated with increase in alcohol-related mortality
including suicide (Stockwell et al., 2011).

DISCUSSION

Consistent with the general conclusion that alcohol policies are among the most important
population-level interventions that influence drinking levels and alcohol-related harms
(Babor et al., 2010), our review demonstrated that alcohol policies are important
determinants in reducing suicide mortality. Such policies may alter alcohol taxation and
prices, density of outlets, the retail system, legal purchasing and drinking age, hours and
days of sale, alcohol impaired driving, and general alcohol availability. Places with more
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restrictive alcohol policies tend to have lower suicide rates. Policy changes toward more
restrictive alcohol control are associated with decrease in suicide mortality. Similarly,
liberalization of alcohol policies (e.g., privatization of alcohol retail market) tends to
increase suicide mortality.

There are several limitations among the studies identified in this review. First, although
increased alcohol taxation is one of the most effective alcohol policies in reducing excessive
alcohol consumption and related problems, there are only a limited number of studies
specifically addressing the taxation-suicide relationship. Moreover, all of the four studies
identified for this review used an excise tax as the measure for alcohol taxation. Excise tax is
a form of volume-based taxes, levied as a fixed dollar amount per unit volume. As few states
have increased volume-based taxes to keep pace with inflation in the United States, the real
value of an excise tax erodes over time. In contrast, 46 U.S. states also apply value-based
taxes based on a percentage of price, and these value-based taxes include ad valorem taxes
and sales taxes. Failure to include these value-based taxes while solely relying on volume-
based taxes could lead to an inaccurate measure of the total taxes on alcoholic products.
Recent research has shown that combined tax measures (i.e., those incorporating volume-
based tax and value-based taxes) yield substantial improvement in model fit and find more
negative tax elasticity and price elasticity predicting adult binge drinking prevalence in U.S.
states (Xuan et al., 2015c). Future research on the association between taxation and suicide
may benefit from using the combined measure of alcohol taxes to evaluate the tax effect on
suicide.

This review further emphasizes that studies on taxation and outlet density account for the
majority of the most recent U.S. studies on the alcohol policy-suicide relationship. This is
not surprising, as both taxation and outlet density have a strong evidence base supporting the
effects on general and excessive alcohol consumption, such as binge drinking (Xuan et al.,
2015a). However, a possible limitation among these United States studies is that they only
control for one or a few alcohol policies in the statistical models. This is in contrast with the
reality that there are multiple alcohol policies in all states. To reduce potential residual
confounding, these alcohol policies should be accounted for when assessing the overall
impact of alcohol policies on suicide prevention. Recent methodological developments in
characterizing the state-level alcohol policy environment (Xuan et al., 2015a ; Naimi et al.,
2014) have the potential to assess the role of alcohol policies comprehensively, particularly
those aimed at general alcohol consumption, on reducing overall suicide mortality, and more
specifically, the likelihood of alcohol involvement or level of BAC among suicide decedents.

Conceptually, given the role of alcohol in influencing suicidal behaviors through binge
drinking (i.e., drinking to the point of intoxication) and/or regular heavy drinking, the effect
of alcohol policies on suicide likely operates through drinking patterns at both the

population and individual levels. Intoxication and alcohol use disorder are correlated, but
distinct constructs. Access to alcohol can be directly related to single use of alcohol prior to
suicidal behavior but evidence is lacking connecting acute use in this circumstance to regular
heavy alcohol use (Bagge et al., 2013). It is, therefore, essential in future research to evaluate
the potential mediating roles of these separate drinking-related behaviors and consequences
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at both population and individual levels in influencing the association between alcohol
policies and suicide.

Finally, because suicide is a multifaceted public health problem that is determined by
multiple risk factors, including other comorbid conditions, mental health problems, poly-
drug use, and access to lethal weapons (Branas et al., 2016; Miller et al., 2002), it is
important to recognize that other socio-contextual determinants (e.g., economic recession,
divorce rate, firearm legislations) may independently or interactively affect suicide, in
addition to alcohol polices.

Our review also has its own caveats. Due to the substantial heterogeneity of the policy
interventions among the studies included in this review, no attempt was made to conduct a
meta-analysis on the policy-suicide association. In addition, because our review only focuses
on suicide mortality (e.g., excluding 7 studies on non-mortality outcomes from the search),
the study of the effects of alcohol policies on non-fatal suicidal behaviors and morbidity, and
other self-inflicted injuries or hospitalization not related to death are omitted. Conner and
colleagues (2014) showed that alcohol was associated with the most “violent” methods of
suicide, which usually resulted in severe injuries and the highest case fatality rates. To
summarize evidence of alcohol-related suicidal behaviors and injuries warrants further
attention.

CONCLUSIONS

Between 1999 and 2014, a modest number of studies on alcohol policies and suicide were
published. This review suggests alcohol policies may contribute to suicide prevention on a
general population level, and to a reduction of alcohol involvement among suicide deaths.
This population-based approach is consistent with Rose’s (1992) prevention paradox which
posits that the majority of cases of a health condition arise from members at low or moderate
risk of the disease, while members at high risk only contribute a minority of cases. Figure 2
illustrates the application of the prevention paradox framework on suicide prevention.
Specifically, the figure shows a shift of the distribution of population suicide risk to a lower
direction through more restrictive alcohol policy implementation. By making alcohol less
available, it is possible to reduce the average risk of suicide especially those where alcohol is
involved. Departing from approaches that narrowly target members deemed at “high risk”
(Daniel and Goldston, 2009; Stone et al., 2009) and that commonly address suicidal
behaviors almost exclusively as problems of individuals, this population-based approach is
likely to maximize public health benefit and to show long-lasting influence on reducing
suicide. Public health approaches, particularly those health laws, policies and strategies
aimed at altering general socioeconomic, cultural and environmental conditions can be
impactful in influencing individuals’ lifestyles and subsequent health outcomes (Burris,
2011).

Future studies should address limitations of the current literature. Evaluation of the role of
occasional binge drinking independent of regular heavy consumption in assessing the
alcohol policy-suicide relationship is warranted. This review also highlights the need for
improvement of current public health surveillance on violent death, including the
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enhancement of the quality of death investigations and classification as well as the testing
rate, and further expansion of the National Violent Death Reporting System to include all
states, in order to advance the science. Overall, it is critical to better delineate the causal
linkage from population-based alcohol policies to alcohol involvement in suicide, and to
further understand possible interplay among the multiple socio-contextual determinants of
suicide.
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