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ABSTRACT

The problems associated with the use of alcohol, tobacco, and other drugs

(ATOD) extract a significant health, social, and economic toll on American

society. While the field of substance abuse prevention has made great strides

during the past decade, two major challenges remain. First, the field has been

disorganized and fragmented with respect to its research and prevention

practices; that is, there are often separate ATOD prevention “specialists.”

Second, both the prevention researchers who test the efficacy of specific

prevention strategies and the practitioners who implement prevention efforts

often lack an overall perspective to guide strategy selection. To address

these limitations, we present an ATOD causal model that seeks to identify

those variables (Domains) that are theoretically salient and empirically

connected across alcohol, tobacco, and illicit drugs. For the researcher, the

model demonstrates important commonalities, as well as gaps, in the

literature. For the practitioner, the model is a means to recognize both the

complexity of the community system that produces ATOD problems and

the multiple intervention points that are possible within this system.

Researchers and practitioners are thus challenged to work synergistically

to find effective and cost-effective approaches to change or reduce ATOD

use and associated problems.
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INTRODUCTION

The use of alcohol, tobacco, and other drugs (ATOD) poses tremendous health

risks. According to the World Health Organization (WHO), the use of alcohol and

tobacco ranks among the top 10 risk factors to good health worldwide, while

illicit drugs use ranks among the top 10 risk factors to good health for developed

nations [1]. In the United States, ATOD use is the single leading risk factor to

good health. One quarter of approximately two million deaths each year can be

attributed to ATOD use [1]. Tobacco use is responsible for more than 430,000

deaths annually, alcohol use 100,000, and illicit drug use 12,000 [2]. The total

monetary cost of substance-attributable problems for both users and non-users

was estimated at $684.3 billion in 1998 [3].

In addition, substance use also often results in severe social problems. Inter-

personal violence associated with substance use includes homicide, sexual assault,

and domestic violence. The ramifications of child abuse and neglect resulting

from substance use can have lasting effects. Crime committed in order to acquire

or distribute illicit substances constitutes another serious threat to the well-being

of our communities. The monetary cost of substance-attributable violent and

property crime alone was more than $42 million in 1998 [3].

During the past decade, the field of substance abuse prevention has substan-

tially improved its understanding of key causal factors that influence both ATOD

use patterns and the problems associated with ATOD use. In turn, an increased

understanding of the epidemiology of ATOD-related problems have led to

improvements in the development and testing of effective, evidence-based pre-

vention strategies. These successes aside, two major challenges remain. First, the

prevention field has been disorganized and fragmented with respect to its research

and prevention practices. In both arenas, there are often separate “specialists” for

alcohol, tobacco, and illicit drugs. This approach has led to distinct perspectives

regarding the causal variables most associated with ATOD-related problems and

the most effective prevention strategies that should target those problems. Lessons

learned about alcohol use prevention, for example, are unlikely to be used by

tobacco experts. Second, both the researchers who seek to test the efficacy of

specific prevention strategies and the practitioners who implement prevention

efforts often lack an overall perspective to guide strategy selection.

We seek to address these issues by presenting a general causal model for ATOD

prevention. We identify variables that are theoretically salient and empirically

connected across alcohol, tobacco, and illicit drugs. We refer to these variables

(or groups of variables) as Domains and demonstrate how these Domains exist

for alcohol, tobacco and illicit drugs. For each Domain, we provide a definition,

summarize the key research that links that Domain to ATOD use and associated

problems, and describe its relationship to other Domains in the model. These

Domains are organized into a simple causal model that can be applied to all three

substance areas.
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Supporting evidence for the Domains is derived from three types of scientific

research. Descriptive and observational research illustrates that a particular

domain is generally related to the use of a particular substance or associated

problem. Associative or relational research examines the association of one or

more specific variables with ATOD use and/or associated problems. This research

is usually based on data collected from one or more populations or geographic

areas at a single point in time. Intervention research is designed to determine

whether or not ATOD use and/or associated problems change as a result of altering

key independent variable(s). This type of research increases our confidence

that ATOD use and associated problems are linked to the specific independent

variable being tested. Rather than give a definitive review of the available

research, our more heuristic goal is to summarize the major findings that support

the inclusion of these Domains in our model.

Numerous theories of substance use exist, many of which focus on identi-

fying variables that influence individuals’ use choices and patterns. Our goal is

not to displace those theories, but rather to focus on variables that influence the

use patterns and problem manifestations of populations. We seek to identify

variables that are common across cultures, ages, abusers and non-abusers, albeit

with specific manifestations within different populations. This type of model

has been labeled a “systems” or “community systems” model in other writings [4],

and we take this perspective in our article.

For the researcher, our model provides a summary of ATOD prevention

research spanning several decades. Like practitioners, researchers sometimes

ignore research outside of their specific areas of interest. As a result, ATOD

research is often conducted in isolation, with a tendency to develop research

“silos” in which commonalities across substance are largely ignored. In sum-

marizing research across ATOD areas, the model also demonstrates important

gaps in the research literature. For the practitioner, the model is a means to

recognize both the complexity of the community system that produces ATOD use

and associated problems and the multiple intervention points that exist within

the system. Researchers and practitioners are thus challenged to work syner-

gistically to find effective and cost-effective approaches to reduce or change

ATOD use and associated problems.

OVERVIEW OF THE GENERAL CAUSAL MODEL

A diagram of the general model is shown in Figure 1. The primary purpose

of ATOD prevention is to reduce substance use and the problems associated

with substance use. A plethora of health, social, and economic problems result

from ATOD use. Examples of such problems include traffic crashes caused by

alcohol-impaired drivers, violence stimulated by either the victim or perpetrator,

or lung cancer and other health problems associated with long term exposure

to tobacco smoke.
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Some of these problems may occur independently of substance use. For

example, traffic crashes occur with no alcohol involvement, and violence is not

exclusively the result of substance use. For the purposes of this model, however,

we are concerned only with those problems that result from ATOD use. Use in

and of itself may be defined as a problem if the actual use or type of use is illegal

or undesired (e.g., use of tobacco or alcohol by underage youth or drinking and

driving). In general, prevention is unable to directly reduce these events or

behaviors. Rather, prevention works through intermediary variables to provide

opportunities for intervention. In considering the choice of such variables, we note

that each substance category has several such causal factors in common, even

though their manifestation may vary according to the specific substance (e.g.,

alcohol or heroin).

At their most basic level, alcohol, tobacco, and illicit drugs are retail products

subject to both supply and demand factors. The desire for substances creates

demand, which stimulates supply, particularly when profit can be realized from

the sale of these substances. Likewise, the potential for profit encourages suppliers

to stimulate demand. One implication of the considerable prevention and epidemi-

ological research during the past 50 years is that demand and supply are inexorably
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intertwined (i.e., they form a dynamic ATOD system) [4]. Historically, however,

prevention specialists have given more emphasis to demand factors, often to the

exclusion of supply. Our general model includes both aspects, but seeks to balance

the lack of attention that supply has traditionally been afforded in prevention

practice.

In Figure 1, Availability represents one of the key components of the supply

of substances. Without availability of particular substances, there can be no use

or associated problems. There are three specific sub-domains to Availability:

1) Economic Availability (price); 2) Retail Availability – the accessibility of

ATOD from retail sources (e.g., a liquor store); and 3) Social Availability – ATOD

accessibility from non-retail sources (e.g., family and friends).

A significant motivation for making substances available through retail markets

is profit. To increase profit, manufacturers and retailers attempt to increase

demand through the advertising and promotion of their products. Therefore,

Promotion is also included in Figure 1. Historically, there are informal standards

or values (“norms”) regarding the acceptability or unacceptability of certain

behaviors, including substance use. These informal norms may be codified

into concrete expressions such as public policies, laws, and regulations, which

may affect Availability, Promotion, and/or directly define undesired or illegal

ATOD use. These standards can shape both ATOD demand and supply. In

Figure 1, these standards, whether informal or formal, are referred to as

Community Norms.

While laws and regulations that seek to limit availability, regulate promotion,

or reduce undesired use can be effective on their own, much of their potential

is directly related to the enforcement of their provisions. Therefore, a major

domain affecting Availability, Promotion, or directly affecting undesired or

illegal ATOD use is the formal Enforcement of these laws and regulations.

Again, enforcement can affect either the demand or supply for substances, as

shown in Figure 1. Considerable research in the etiology of substance use and

abuse has focused on individual characteristics, including genetics, values,

attitudes, and social associations as they contribute to individual substance use

decisions. These factors affect demand and are represented in Figure 1 as

Individual Factors.

Figure 1 illustrates the general system of ATOD use and problems. We attempt

to illustrate that such a system is dynamic (i.e., changes over time such that

variables can affect one another) and adaptive (i.e., changes in one part of the

system can stimulate adaptive responses in another). To reiterate, our goal is

to identify those common variables or groups of variables that are important

contributors to substance use and associated problems and which can be shown

to apply across the ATOD categories. In the following section, we review each

domain, providing a brief description of the domain and summarize the key

research evidence supporting each domain’s inclusion in the model across the

three drug categories.
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Availability

Without availability, there can be no use and associated problems. As a general

rule, when a substance is inexpensive, convenient, and easily accessible, people

are more likely to use it, which increases types and rates of associated problems.

Conversely, when a substance is expensive, inconvenient, and inaccessible,

people are less likely to use it, and problem types and rates are lower. We address

the general area of availability by distinguishing between Economic, Retail,

and Social Availability.

Economic Availability

Economic Availability refers to the price that must be paid to obtain alcohol,

tobacco, and illicit drugs. All goods are sensitive to price. This sensitivity is called

“elasticity,” which provides a metric of responsiveness to price changes (the

percent change in quantity demanded resulting from a one percent change price).

Most of the research on the effects of price on ATOD use and problems consists of

econometric analyses to empirically determine price elasticities using time series

data. In some cases, estimates of the potential benefits of increased prices have

been derived.

Alcohol—Empirical evidence has consistently shown that higher alcohol prices

are associated both with less alcohol consumption and fewer associated problems.

This relationship has been noted in international studies [5, 6] and those conducted

in the United States [7-10]. Studies show that youth are generally more price

sensitive than adults, primarily because they have less disposable income, tend

to discount the future, are more influenced by peer pressure, and are less likely to

be addicted than adults. There is considerable debate on whether non-abusive

drinkers are more price sensitive than abusive ones. Manning et al. reported

that moderate drinkers were more price responsive than light and heavy

drinkers [11], while Kenkel found heavier drinkers were more sensitive to price

than lighter drinkers [8].

Based upon empirically determined price elasticity estimates, studies have

shown that increases in alcohol taxes reduce alcohol-related problems, including

drinking and driving and violent and nonviolent crime [12-15], and work loss

days from nonfatal injuries.

Tobacco—As with alcohol, research has consistently found that higher prices

are associated with less use and fewer problems. This relationship has been

found in both international studies [17, 18] and from the United States [7, 9].

Whether or not young smokers are more responsive to price has been debated in

the literature, and the range of estimates varies. In a recent review of the literature,

Hopkins et al. found that adolescents and young adults showed strikingly similar

median estimates and ranges of both prevalence and consumption price elasticities

to those of adult smokers [9].
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Recent tobacco price increases have provided empirical tests of price effects,

and studies have found that increased price leads to decreased use [19, 20].

Recent investigations have found that higher smokeless tobacco taxes also reduce

smokeless tobacco use [21, 22].

Illicit drugs—Similar to alcohol and tobacco, empirical evidence has generally

found that higher illicit drug prices are associated with reduced consumption.

Studies using data from the System to Retrieve Information from Drug Evidence

have found that an increase in price yields decreased use of marijuana [23, 24],

cocaine [25-27], and heroin [26, 28, 29].

Price and cross-drug relationships—An important empirical question is how

price changes for one substance affect the use of others. A limited number

of studies have produced mixed results [25, 28, 30-32]. DiNardo and Lemieux

found that marijuana decriminalization had a significant positive effect on the

prevalence of alcohol use by high school seniors [30]. Chaloupka and Laixuthai

reported that the frequency of drinking and the probability of heavy drinking

were inversely related to beer prices and positively related to the price of mari-

juana [31]. Pacula found that, for both men and women, higher beer taxes

reduced the consumption of both alcohol and marijuana, implying a comple-

mentary relationship [32]. Saffer and Chaloupka found consistent evidence of a

complementary relationship across alcohol, marijuana, cocaine, and heroin [28].

Summary—Taken collectively, econometric research provides strong evidence

that ATOD price is strongly associated with ATOD use and problems. Studies

have established that higher prices are associated with lower use for alcohol,

tobacco, and illicit drugs.

Retail Availability

Like other goods, ATODs are bought and sold through retail markets. In the

case of alcohol and tobacco, most sales occur through formal retail markets (e.g.,

stores and restaurants), although a certain amount of sales occur in informal, and

sometimes illegal, markets (e.g., private homes and unlicensed establishments).

In the United States, illegal drugs are sold primarily through informal markets.

In addition, some drugs, which can be legally sold, are used by groups or in

manners that are not sanctioned by the legal market (e.g., abuse of prescription

drugs). Restrictions on retail availability are intended to limit consumer access to

products or to regulate the context in which products are used. Studies of specific

retail changes provide opportunities to examine the relationship between retail

availability and substance use and related problems.

Alcohol—Studies that look at variations of restrictions on availability or efforts

to change the retail availability of alcohol have generally found that reduced

retail availability results in lower alcohol consumption and associated problems.
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Changes in general alcohol availability in Iceland [33], Poland [34], Sweden

[35], and Greenland [36] have been associated with changes in drinking. Other

studies, described below, look at specific efforts to restrict retail availability in

the United States and internationally.

Outlet densities—Retail outlets can be sources of alcohol for all ages.

Gruenewald et al. estimated that a 10% decrease in the density of alcohol outlets

would reduce consumption of spirits from 1% to 3% and consumption of wine by

4% [37]. Treno et al. found that higher outlet density was positively related to

drinking and driving among licensed youth drivers and negatively related to riding

with drinking drivers among youth who did not have driver licenses [38].

Minimum drinking or purchase age (MDPA)—MDPA laws are intended to

reduce retail access to alcohol by specifying the age at which one can purchase and

consume alcohol legally. Studies of MLDA changes in the United States and

internationally provide strong evidence that lower legal drinking ages reduce

alcohol-related crashes [39-43]. Higher legal drinking ages have also been asso-

ciated with reductions in other injuries [44, 45].

Hours and days of retail sale—The length of time alcohol is sold (measured

in legal hours and/or days of sale) during a week can affect alcohol use and

associated harm. Significant increases in restrictions on time of sale have been

associated with decreased drinking and less restrictions with increased con-

sumption and problems [46-50].

Responsible beverage service (RBS)—RBS has the potential to decrease service

to intoxicated patrons and underage persons in bars, restaurants, and off-license

establishments. RBS programs have been found to reduce the number of intoxi-

cated patrons leaving a bar [51-56], reduce the likelihood of alcohol sales to

minors [57-60], and decrease the number of car crashes [61].

Tobacco—While there are few experimental studies of the relationship between

retail availability and overall smoking, a number of naturalistic studies provide

evidence that global tobacco availability, through international trade agree-

ments, the opening of new international markets, and increased restrictions and

regulations on the tobacco industry in the United States, have contributed to an

increase in tobacco use outside of the United States, particularly in developing

nations [62-64].

Minimum sales age—In the United States, efforts to regulate the retail avail-

ability of tobacco have almost exclusively been targeted at reducing the ability

of youth to purchase. Based on a comprehensive review of the literature, Levy

et al. estimated that half of youth tobacco supply comes from retail sources,

suggesting that efforts to limit retail access could have a notable impact on youth

supply [65]. Similar to alcohol, local efforts have demonstrated that efforts to

enact and enforce underage tobacco laws can reduce the retail sales rate of tobacco
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to youth [66-70]. United States investigations of the relationship between youth

tobacco access and actual tobacco use have found varying effects, however, with

some studies finding small or no effects on reductions of tobacco use from youth

access restrictions [71, 72] and others finding significant declines in use after

aggressive enforcement of underage retail access laws [73-76].

Illicit drugs—While retail sellers of illicit drugs face many of the same con-

cerns as distributors of legitimate goods, sellers of illegal goods are concerned

about police apprehension, so sales operations must be done covertly. Conversely,

illegal retailers cannot depend on civil or criminal justice remedies to mediate

disputes or to offer protection from violence.

Few studies have examined the relationship between efforts to change the retail

availability of illicit drugs and their use or associated problems. MacCoun and

Reuter looked at the effects of marijuana depenalization in the Netherlands

[77]. Depenalization yielded no marijuana use changes between 1976 and 1983,

but between 1984 and 1996, during which time commercial access to marijuana

increased, sharp increases of marijuana use occurred. Police crackdowns as a

strategy to reduce availability have had a mixed history of success. Reuter et al.

found that significant drug deal arrests in Washington, DC, did not significantly

interfere with the surge of drug sales [78]. More typical, however, were crack-

downs in New York City in which quick buy-and-bust operations and high

police visibility resulted in reductions in visible drug trafficking [79]. Drug

sales generally picked up again after police resources were removed [80-82].

Studies of drug abatement actions, in which property owners are threatened with

civil suits unless drug sales are terminated, have found these actions effective in

achieving their immediate goal of eradicating drug activity [81-83].

Summary—When alcohol and tobacco are readily available through retail

channels, consumption and associated problems increase. Conversely, research

has found that when restrictions are placed on retail availability, use and asso-

ciated problems decrease. Studies of drug markets, while primarily descriptive,

provide support for the importance of the marketplace in making illicit drugs

more or less available.

Social Availability

Social availability refers to the procurement of ATOD through “social sources,”

such as friends and relatives. Substances obtained through social sources are

provided with no exchange of money or goods. Studies exploring the relationship

between social availability and ATOD use or related problems use primarily

self-report information. Few efforts have been made to study efforts to change

the social availability of substances.

Alcohol—Worldwide, it is estimated that 36% to 67% of drunk driving

offenders had their last drink in some type of unlicensed premise, such as in a
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home or at a party [84-87]. Underage drinking parties offer the opportunity

for high-risk consumption of alcohol (i.e., binge drinking) and the initiation of

alcohol use for younger adolescents [88-92].

Surveys and focus groups of persons under the legal purchase age of 21 have

indicated that the majority of alcohol consumed by youth is obtained through

social sources, such as parents and friends, at underage parties, and at home

[92-94]. Surveys suggest that younger youth rely on social sources for alcohol

more than older youth [89-92, 95]. A large percentage of college youth report,

however, that they do not pay for alcohol, often because they drink at parties

where someone else has supplied the alcohol [96]. Intervention research on social

availability is in its infancy, and little evaluation data are available to further

explore the strength of the social availability use/problems relationship.

Tobacco—Youth report that the most common sources of cigarettes are gifts,

borrowing, or stealing from family members and peers [72, 97-101]. Younger,

occasional, and new smokers are more likely to obtain cigarettes from social

sources than older, well-established smokers [95, 97, 102]. Because 75% of

smokers initiate smoking before the age of 18, access to tobacco through social

sources at a young age is believed to be an important factor influencing later use

and subsequent problems [103-105]. Like research on social sources of alcohol,

little intervention research has been conducted to test the causal relationship

between social availability of tobacco and use/problems.

Illicit drugs—Findings related to social availability and its relationship to illicit

drug use and associated problems are sparse. Caulkins found a large percentage

of persons who reported past-month use obtained their drugs as a gift (42%

for marijuana, 35% for powder cocaine, and 24% for crack cocaine) [106]. An

additional percentage of users (32% marijuana, 23% cocaine, and 19% crack)

reported buying their drugs from friends rather than dealers, indicating that retail

sellers may extend into informal social networks. Respondents between the ages

of 18 and 25 were more likely to be approached by sellers than respondents

between the ages of 12 and 17, and 26 or older [107]. As with tobacco, no

intervention research has tested the relationship between social availability of

illicit drugs and use/problems.

Summary—Research indicates that a significant percentage of ATOD is

obtained through social sources. Limited research has indicated that the avail-

ability of ATOD through social sources is associated with specific problems,

including drinking and driving and initiation of use at young ages. Intervention

research is in its infancy.

Promotion

Retailers attempt to increase demand through the promotion of their products.

Especially in highly concentrated markets, companies tend not to compete on
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price, but rather try to increase sales with advertising and other promotional efforts

[108]. This promotion attempts to increase the attractiveness of drinking, smoking,

or using drugs by creating an image favorable to consumption. Advertising and

promotion is intended to recruit new and retain old users and may affect attitudes

and individuals’ decisions regarding whether, when, and how much to consume.

Alcohol—Alcohol advertising and other pro-drinking messages are universal

in many Western countries, including the United States. Alcohol images are

transmitted via billboards, sponsors’ logos, magazine and print messages, and

television and radio programming [109]. Research has reported high recall of

alcohol advertising among youth, and investigations of youth also indicate that

expectancies related to the effects of alcohol and intentions to drink can be

positively influenced by advertising [110-113]. Studies of youth have found

that increased exposure to alcohol ads is associated with increased consumption

[114, 115] and with heavy or hazardous drinking [116, 117]. At the aggregate

level, studies of the effects of advertising restrictions have produced inconsistent

findings regarding the relationship between alcohol promotion, per capita con-

sumption, and drinking problems [5, 118]. Studies of partial advertising bans in

Canadian provinces failed to show clear impacts, perhaps because advertising

from outside the province was not restricted [119-121]. In contrast, a major

time-series study of advertising bans implemented in European Community

countries during the 1970s showed significant effects, including lower levels

of consumption and alcohol-related problems as indicated by motor vehicle

fatality rates [122-126].

Tobacco—As with alcohol, the promotion of tobacco products is widespread.

Youth are routinely exposed to high levels of tobacco marketing [127], and studies

have shown that cigarette advertising is effective in gaining children’s attention

to tobacco [128, 129] and positively associated with increased smoking initiation

and overall consumption by underage smokers [130-133]. Evidence from studies

that examine the relationship between overall advertising expenditures and total

cigarette sales is inconclusive, but most find small or no association between

advertising and sales. These results may be attributable in part to high cigarette

advertising expenditures, as well as to the fact that the majority of promotional

dollars are spent on activities other than advertising [108, 134-136]. Studies using

cross-sectional data at the local level, which take advantage of larger variations in

local advertising levels, have reported positive effects of cigarette advertising on

use [108, 137-139]. Some studies of advertising restrictions have shown that

comprehensive bans on advertising and promotion lead to significant decreases in

consumption [28, 108, 140, 141], whereas others found that cigarette advertising

bans had little or no effect on use [108, 142, 143].

Illicit drugs—Given that the use of illicit drugs is illegal, promotion of these

drugs through regular advertising channels is limited, although some magazines
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and Web sites do promote particular drugs, drug paraphernalia, and drug-using

lifestyles (e.g., High Times). Studies of retail markets have documented the

promotion of drugs through such activities as “branding” (i.e., providing some

type of identifiable label ) [144-148], drug giveaways, discounts to existing and

potential clients [147], and word-of-mouth communication [148]. While we

know of no studies that have examined the relationship between promotion and

illicit drug use and associated problems, policymakers (e.g., United Nations’

International Narcotics Control Board) strongly believe illicit drug promotion is

occurring and have concluded that the prevention of illicit drug use has become

increasingly difficult, at least partly because of messages that promote drug use.

Summary—Higher levels of exposure to alcohol and tobacco advertising are

associated with increased consumption and problems. Partial restrictions on

advertising may have little impact on the promotion/use relationship, but total bans

have resulted in reductions in use. Few studies of drug market promotion exist,

although policymakers have concluded that promotion is related to illicit drug use.

Community Norms

Norms govern the acceptability or unacceptability of certain behaviors,

including substance use. Varying across cultures, contexts, and subgroups, these

community norms reflect general attitudes regarding ATOD use and societal

expectations regarding the level and type of use that is considered appropriate.

These norms may also be codified in public policies, laws, and regulations, which

may directly affect Availability, Promotion, and/or Use (see Figure 1). Control

theory provides one explanation of how social norms can influence ATOD use

behavior. The theory states that ties with social institutions inhibit drug use by

promoting conformity to group and social norms [149].

Alcohol—Countries have varying alcohol consumption rates and patterns

not only because of differences in price and availability, but also because of

differences in social norms that govern drinking behavior [150-154]. Skog

observed that individuals living in environments in which drinking and/or excess

drinking is not sanctioned tend toward light alcohol consumption, while indi-

viduals inhabiting “wet” environments tend toward heavier use [155, 156]. Atti-

tudes toward public policies designed to restrict alcohol use provide supporting

evidence about social norms. Results of surveys in both the United States and

internationally showed increasing support over time for restrictions on alcohol

access and use [157-159]. Counteradvertising has been used to try to change

social norms regarding acceptable use. Research has been limited primarily to

evaluations of the Federally-mandated warnings on alcoholic beverage containers,

but no direct impact on problems has been reported [160-163].

Tobacco—One of the ways in which the influence of cultural values can be

studied is by examining the effects of acculturation, which can discourage use if
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the country to which a new group is acculturating has negative attitudes toward

smoking, or encourage use, if the country has pro-smoking norms. Gajalakshmi

et al. reported that tobacco consumption has been decreasing steadily among

wealthier nations and increasing among middle- and low-income countries [164].

The Centers for Disease Control and Prevention (CDC) reported that Pacific

Islanders who showed greater acculturation to the United States had lower

smoking rates than their less acculturated counterparts [165]. Historically, gender

differences in smoking rates likely reflect social norms regarding a woman’s

role in the United States and other countries [166, 167], suggesting that gender

roles may determine social acceptability of smoking. Smoking images on TV and

in movies can increase acceptability of smoking among youth and their subsequent

use of tobacco products [168-170]. Surveys conducted in the United States showed

increasing support over time for restrictions on tobacco access and use, indicating

a temporal change in norms [171-174]. Mass media campaigns represent a way

to influence community norms. Friend and Levy found that well-funded and

implemented mass media campaigns targeted at the general population and imple-

mented at the state level, in conjunction with a comprehensive tobacco control

program, were associated with reduced smoking rates among both adults and

youth [20]. Warning labels on cigarette packages have had little impact on

tobacco use in the United States, but have had more influence in Canada and

Australia, where the labels are more prominent [175-178].

Illicit drugs—Little research exploring the influence of social norms on illicit

drug use was found. As expressions of community values and norms, national drug

policies can provide evidence of prevailing norms. For example, the national

policy in Australia emphasizes harm minimization [179], while Sweden empha-

sizes a more conservative drug control policy that is characterized by a reduction

of treatment and prevention and a greater emphasis on stricter punishment. Mixed

findings have been reported about the effects of counteradvertising on drug

beliefs, perceptions, and use [180, 181].

Summary—Evidence to support the relationship between community norms

and ATOD use and problems comes primarily from the observations that levels

and types of use and public policies to address use vary across culture, time, and

place. Researchers struggle to define and measure community norms, and little

research directly addresses the relationship between norms and use.

Enforcement

Enforcement of formal ATOD policies is an important variable in any causal

model. While the mere existence of regulations, laws, and administrative restric-

tions can influence ATOD use and associated problems, the effect size is mag-

nified when there are consequences for violations. As the actual and/or perceived

likelihood of being detected and arrested or cited for law violations increases,
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so does compliance. Ross reported that perceived enforcement might be more

important in successful outcomes than actual enforcement, at least initially [182].

The perception, however, may eventually need to match reality for the deterrent

effect to be sustained [183, 184]. Evidence to explore the relationship between

enforcement and use or associated problems comes from studies of the enforce-

ment of a variety of specific policies.

Alcohol—Selective breath testing (SBT) and random breath test (RBT) check-

points have been used to enforce drinking and driving laws in the United States

and abroad. In a systematic review of the literature, Shults et al. found strong

evidence that both SBT and RBT result in reduced fatal and nonfatal injury crashes

[40]. Studies that look at efforts to enforce youth access and specific types of

use policies have found that increased enforcement is related to changes in use

and related problems. Strategies to limit youth access to alcohol have generally

involved some combination of merchant education, community participation and

mobilization, and enforcement in the form of compliance checks and penalties

for violators. Consistent enforcement of MDPA laws, combined with penalties for

sales, has been found to reduce youth drinking and associated problems, including

alcohol-related crashes [60, 185-187]. Wagenaar and Wolfson found that, without

adequate penalties, attempts to reduce underage retail sales were likely to be

ineffective and that only two of every 1,000 occurrences of underage drinking

resulted in arrest [188].

Tobacco—Studies of strategies to limit youth access to tobacco provide strong

evidence that increases in enforcement of policies can restrict both tobacco use

and problems associated with use. Multiple studies have indicated that adding

local enforcement to efforts to reduce retail sales of tobacco to underage persons

increases retailer compliance with minimum legal age purchase laws [68, 70,

73, 189], while policies to limit tobacco sales to youth without enforcement

have limited effects on tobacco sales to youth [67, 74, 190, 191]. Enforcement

of clean air laws have been shown to reduce worksite exposure, reduce daily

consumption among users, and increase cessation.

Illicit drugs—Enforcement focuses on the extent to which drug consumers/

sellers or potential drug consumers/sellers can be deterred by the threat of

arrest and/or harsh punishments for illicit drug offenses. Caulkins noted that

“zero-tolerance” policies, or policies that impose equally severe sanctions for

all levels of drug offenses, may actually stimulate drug consumption [193].

Local police crackdowns, a type of focused enforcement, entail “an abrupt

increase in policy activity . . . which is intended to dramatically increase the

perceived and/or actual threat of apprehension for specific types of offenses in

certain places or situations” [194]. The efficacy of crackdowns has not been

firmly established. The Netherlands’ formal policy of nonenforcement for

violations of cannabis possession had virtually no effect on levels of marijuana use
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[77]. Rydell et al. [195], Weatherburn and Lind [57], Yuan and Caulkins [196],

and Wood et al. [197] found no relationship between large-scale drug seizures and

use and perceived availability of drugs. Taken collectively, marginal changes in

enforcement efforts have done little to change illicit drug use patterns or problems.

Summary—Studies of efforts to enforce specific alcohol and tobacco policies

provide evidence that enforcement efforts can result in reductions of alcohol and

tobacco consumption and associated problems over and above simple passage or

existence of a law. For illicit drugs, in which strict policies prohibit buying,

selling, and using most drugs, and both penalties and enforcement already exist at

relatively high levels, marginal increases in enforcement efforts appear to do

little to change use patterns or problems. Indeed, research suggests that increased

enforcement may at times result in increased use and/or problems.

Individual-Level

In addition to the six aforementioned environmental domains that influence

ATOD use and associated problems, there are individual-level factors that shape

these outcomes. Major individual-level perspectives are: 1) biological; 2) social

control; 3) social learning; and 4) general strain. Biological theorists argue that

there is a hereditary predisposition to ATOD use. Social control theory states

that ties with social institutions inhibit ATOD use by promoting conformity to

group norms. Social learning theory posits that all legitimate and illegitimate

behaviors are learned, and that the principles of operant conditioning dictate how

individuals become inclined to ATOD use. General strain theory (GST) suggests

that ATOD use is the direct result of the failure to achieve positively-valued

goals, the removal of positively-valued stimuli, and the presence of noxious

stimuli. As with the six domains discussed previously, we review both the asso-

ciational research that has linked these theoretical perspectives to ATOD use

and associated problems, and the intervention research that has attempted to

reduce ATOD use and associated problems through the manipulation of these

individual-level characteristics.

Alcohol—A body of research has determined that alcohol use and abuse can be

attributed to both biochemical [198-200] and genetic [201-206] factors. Consistent

with social control theory, single-parent families and family systems disrupted by

death or divorce [207-209] are related to alcohol use among youth. Adolescents

who do not have a close relationship with their parents, who do poorly in school,

and who lack strong religious beliefs are also more likely to become alcohol-

involved [210, 211]. Empirical tests of social learning theory have confirmed

that familial alcohol-using behaviors are strong predictors of adolescent alcohol

use [212-214]. While GST is relatively new, initial research has suggested a

positive relationship between a youth’s level of strain and subsequent alcohol

use [215-217].
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A large body of intervention research indicates that individual-level factors can

be manipulated to reduce alcohol use and abuse. Early childhood interventions,

such as teaching parenting and social skills to caregivers, have been shown to

reduce alcohol use among youth [218, 219]. School programs that teach social

competency and establish norms against alcohol use have reduced favorable

attitudes toward alcohol use and reduced the prevalence of alcohol use among

school-aged populations [220, 221]. Programs that have focused on improved

academic performance and school and family bonding have reduced short-term

alcohol use [222]. Social influence strategies have also been shown to have

beneficial effects in the onset of alcohol use [221, 223-226].

Tobacco—A small body of research has determined that tobacco use can

be attributed to genetic factors [201, 227, 228]. Consistent with social control

predictions, unstable family systems are related to cigarette use among youth

[207, 209]. Empirical tests of social learning theory have confirmed that ATOD

salience in the household is a strong predictor of children’s expectations to use

tobacco and the actual use of tobacco [214, 229]. While GST is relatively new,

initial research has suggested a relationship between a youth’s level of strain and

tobacco use [216, 217, 230].

Early childhood interventions, such as teaching parenting and social skills to

caregivers, have been shown to reduce tobacco use among youth [218, 219, 231].

Reviews of social influence and health consequence strategies have found modest

but significant reductions in the onset and prevalence of cigarette smoking [223,

224, 232, 233].

Illicit drugs—The significance of familial transmission of drug abuse and

dependence is well established [234, 235]. Studies of twin registries [236] and

the classic adoption studies of Cadoret et al [237, 238] have demonstrated the

importance of genetic factors to drug-related disorders. Consistent with social

control predictions, single-parent families and family systems disrupted by death

or divorce are related to illicit drug use among youth [207, 209, 239]. Adolescents

who do not have a close relationship with their parents, who do poorly in school,

and who lack strong religious beliefs are also more likely to become drug-involved

[210, 211, 214, 240, 241]. Empirical tests of social learning theory have confirmed

that exposure to adults and peers who use drugs is a strong predictor of adolescent

illicit drug use [214, 229, 242-245]. While GST is relatively new, initial research

has suggested a relationship between a youth’s level of strain and illicit drug

use [215-217, 230].

Early childhood interventions, such as teaching parenting and social skills to

caregivers, have been shown to reduce illicit drug use among youth [218, 246].

School programs that involve curriculum restructuring and the teaching of social

competency have led to reduced drug use [247]. Programs that have focused on

improved academic performance and school and family bonding have reduced
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both short- [248, 249] and long-term drug use [222]. Social influence strategies

have also been shown to reduce the onset of drug use [223, 224, 226].

Summary—A large body of associational evidence suggests that individual-

level factors affect a person’s inclination to use alcohol, tobacco, and illicit drugs.

Moreover, the intervention research suggests that ATOD use can be changed

directly by manipulating the individual factors that increase one’s proclivity

toward ATOD use.

DISCUSSION

We present an ATOD causal model that identifies Domains that are

theoretically salient and empirically connected across alcohol, tobacco, and illicit

drugs. The model identifies key domains which are important to effective pre-

vention. In many cases, some of these Domains are more powerful than others

and deserve special attention. The most salient domain is Economic Availability.

The research evidence overwhelmingly indicates that, across the three substance

categories, consumption declines as price increases. There is also strong evidence

for the inclusion of Retail Availability in the model. When restrictions are placed

on the retail availability of alcohol and tobacco, consumption and associated

problems decrease. While there is little evidence to demonstrate that efforts to

reduce the retail availability of illicit drugs would have a similar effect, descriptive

studies of the illicit drug market suggest that a similar relationship exists. At

worst, attempts to reduce the retail availability of illicit drugs would result in

displacement (i.e., drug markets may shift in location or structure to accommodate

new retail restrictions).

Support for the inclusion of Social Availability comes primarily from

surveys that have shown that a significant proportion of alcohol, tobacco,

and illicit drugs are obtained through social sources. Limited research indi-

cates that the availability of ATOD through social sources is associated with

specific problems.

Research also provides strong support for the inclusion of Promotion in the

model. Higher levels of exposure to alcohol and tobacco advertising are asso-

ciated with increased consumption and problems. It appears, however, that partial

restrictions on advertising have little impact on the promotion/use relationship.

Instead, total bans are needed to reduce use. Few studies of illicit drug market

promotion exist, although it is reasonable to hypothesize that illicit drug pro-

motion is related to use.

The evidence to support the inclusion of Community Norms in the model is

less conclusive. In general, evidence to support the relationship between com-

munity norms and ATOD use and problems comes from the observations that

levels and types of use and public policies to address use vary across culture,
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time, and place. Studies struggle to define and measure community norms, and

little research directly addresses the relationship between norms and use.

Studies of efforts to enforce specific alcohol and tobacco policies provide

strong evidence that enforcement efforts can result in increased reductions of

alcohol and tobacco consumption and associated problems over and above simple

passage or existence of a law, providing support for the inclusion of Enforcement

in the model. For illicit drugs, in which strict policies prohibit buying, selling

and using most drugs, and both penalties and enforcement already exist at

relatively high levels, marginal increases in enforcement efforts appear to do

little to change use patterns or problems.

A large body of evidence suggests that Individual-Level factors affect a person’s

inclination to use alcohol, tobacco, or illicit drugs. Moreover, intervention

research finds that ATOD use can be changed when specific individuals, or

persons nested within certain environments (e.g., schools), are directly targeted.

These successes are achieved by manipulating the individual-level factors that

increase one’s proclivity toward ATOD use. The major stumbling block to

individual-level prevention efforts, however, is the inability to affect long-term

change at the population level. While it is theoretically possible (though not

practically feasible) to intervene at the individual level with every student in

the United States, such interventions would necessarily need to be repeated as

frequently as members of the population change. That is, when targeting indi-

viduals, there will always be new people in need of intervention. The environ-

mental domains discussed in the current essay address population turnover by

focusing on the environment in which individuals live, rather than the indi-

viduals themselves.

Complex systems cannot be completely understood by breaking them down

into individual components. Undoubtedly, there are complex interactions among

all of the domains in our model. To date, scientific research provides limited

support and clarity to the complex system which results in substance use and its

problems. Even this depth of understanding, however, can significantly assist

prevention practitioners and policymakers design and implement strategies to

effectively intervene to change patterns of ATOD use and related problems.

REFERENCES

1. World Health Organization, The World Health Organization Report 2002: Reducing

Risks, Promoting Healthy Life, World Health Organization, Geneva, 2002.

2. U.S. Department of Health and Human Services, Reducing Tobacco Use: A Report of

the Surgeon General, U.S. Department of Health and Human Services, Atlanta,

Georgia, 2000.

3. T. Miller, Costs and Consequences of Alcohol, Tobacco, and Illicit Drug Use.

Working Paper, PIRE, Calverton, Maryland, 2003.

138 / BIRCKMAYER ET AL.



4. H. Holder, Alcohol and the Community: A Systems Approach to Prevention,

Cambridge University Press, Cambridge, 1998.

5. G. Edwards, P. L. Anderson, T. F. Babor, S. Casswell, R. Ferrence, N. Giesbrecht,

C. Godfrey, H. Holder, P. Lemments, K. Makela, L. T. Midanik, T. Norstrom,

E. Osterberg, A. Romelsjo, R. Room, J. Simpura, and O. J. Skog, Alcohol Policy

and the Public Good, Oxford University Press, Oxford, 1994.

6. E. Osterberg, Do Alcohol Prices Affect Consumption and Related Problems? in

Alcohol and Public Policy: Evidence and Issues, H. D. Holder and G. Edwards (eds.),

Oxford University Press, Oxford, pp. 145-163, 1995.

7. F. J. Chaloupka, Macro-Social Influences: The Effects of Prices and Tobacco-Control

Policies on the Demand for Tobacco Products, Nicotine and Tobacco Research, 1,

pp. S105-S109, 1999.

8. D. S. Kenkel, Do Drunk Drivers Pay Their Way? A Note on Optimal Penalties for

Drunk Driving, Journal of Health Economics, 36:2, pp. 877-913, 1993.

9. D. P. Hopkins, P. A. Briss, C. J. Ricard, C. G. Husten, V. G. Garande-Kulis, J. E.

Fielding, M. O. Alao, J. W. McKenna, D. J. Sharp, J. R. Harris, T. A. Woollery, K. W.

Harris, and The Task Force on Community Preventive Services, Reviews of Evidence

Regarding Interventions to Reduce Tobacco Use and Exposure to Environmental

Tobacco Smoke, American Journal of Preventive Medicine, 20:2S, pp. 16-66, 2001.

10. F. J. Chaloupka and H. Wechsler, Binge Drinking in College: The Impact of Price,

Availability and Alcohol Control Policies, Contemporary Economic Policy,

14:112-124, 1996.

11. W. G. Manning, L. Blumberg, and L. H. Moulton, The Demand for Alcohol: The

Differential Response to Price, Journal of Health Economics, 14:2, pp. 123-148,

1995.

12. S. Markowitz and M. Grossman, The Effects of Beer Taxes on Physical Child Abuse,

Journal of Health Economics, 19, pp. 271-282, 2000.

13. S. Markowitz and M. Grossman, Alcohol Regulation and Domestic Violence

Towards Children, Contemporary Economic Policy, 16:3, pp. 309-320, 1998.

14. F. J. Chaloupka, H. Saffer, and M. Grossman, Alcohol-Control Policies and Motor-

Vehicle Fatalities, Journal of Legal Studies, 22:1, pp. 161-186, 1993.

15. P. J. Cook and G. Tauchen, The Effect of Liquor Taxes on Heavy Drinking, Bell

Journal of Economics, 13:2, pp. 379-390, 1982.

16. R. L. Ohsfeldt and M. A. Morrisey, Beer Taxes, Workers’ Compensation and

Industrial Injury, The Review of Economics and Statistics, 79:1, pp. 155-160, 1997.

17. J. Townsend, P. Roderick, and J. Cooper, Cigarette Smoking by Socioeconomic

Group, Sex, and Age: Effects of Price, Income, and Health Publicity, British Medical

Journal, 309:6959, pp. 923-927, 1994.

18. M. K. Ranson and P. Jha, Global and Regional Estimates of the Effectiveness and

Cost-Effectiveness of Price Increases and Other Tobacco Control Policies, Nicotine

Tobacco Research, 4:3, pp. 311-319, 2002.

19. T. W. Hu and H. Y. Sung et al., Reducing Cigarette Consumption in California:

Tobacco Taxes vs. an Anti-Smoking Media Campaign, American Journal of Public

Health, 85:9, pp. 1218-1222, 1995.

20. K. Friend and D. T. Levy, Reductions in Smoking Prevalence and Consumption

Associated with Mass Media Campaigns, Health Education Research, 17:1,

pp. 85-98, 2002.

ENVIRONMENTAL STRATEGIES / 139



21. F. J. Chaloupka, J. A. Tauras, and M. Grossman, Public Policy and Youth Smokeless

Tobacco Use, Southern Economic Journal, 65:2, pp. 503-516, 1997.

22. R. L. Ohsfeldt, R. G. Boyle, and E. I. Capiliouto, Tobacco Taxes, Smoking Restric-

tions, and Tobacco Use (NBER Working Paper 6486), National Bureau of Economic

Research, Cambridge, Massachusetts, 1998.

23. J. Desimone and M. C. Farrelly, Price and Enforcement Effects on Cocaine and

Marijuana Demand, Economic Inquiry, 41, pp. 98-115, 2001.

24. R. L. Pacula and F. J. Chaloupka, The Effects of Macro-Level Interventions on

Addictive Behavior, Substance Use and Misuse, 36:13, pp. 1901-1922, 2001.

25. F. J. Chaloupka, M. Grossman, and H. Saffer, The Effects of Price on the Con-

sequences of Alcohol Use and Abuse, Recent Developments in Alcoholism, 14,

pp. 331-346, 1998.

26. J. P. Caulkins, Domestic Geographic Variation in Illicit Drug Prices, Journal of

Urban Economics, 37:1, pp. 38-56, 1995.

27. R. R. Hyatt, Jr. and W. Rhodes, The Price and Purity of Cocaine: The Relationship to

Emergency Room Visits and Death, and to Drug Use among Arrestees, Statistics

in Medicine, 14, pp. 655-668, 1995.

28. H. Saffer and F. Chaloupka, The Demand for Illicit Drugs, Economic Inquiry, 37:3,

pp. 401-411, 1999.

29. A. L. Bretteville-Jensen and M. Sutton, The Income-Generating Behavior of Injecting

Drug Users in Oslo, Addiction, 91, pp. 63-79, 1996.

30. J. DiNardo and T. Lemieux, Alcohol, Marijuana, and American Youth: The

Unintended Consequences of Government Regulation, National Bureau of Economic

Research Working Paper No. 4212, 1992.

31. F. J. Chaloupka and A. Laixuthai, Do Youths Substitute Alcohol and Marijuana?

Some Economic Evidence, Eastern Economic Journal, 23:3, pp. 253-275, 1997.

32. R. L. Pacula, Does Increasing the Beer Tax Reduce Marijuana Consumption?

Journal of Health Economics, 17, pp. 557-585, 1998.

33. H. Olafsdottir, The Dynamics of Shifts in Alcoholic Beverage Preference: Effects of

the Legalization of Beer in Iceland, Journal of Studies on Alcohol, 59, pp. 107-114,

1990.

34. I. Wald, J. Morawski, and J. Moskalewicz, Alcohol and Alcohol Problems in Poland,

British Journal of Addiction, 81:6, pp. 729-736, 1986.

35. T. Nordstrom, The Impact of Per Capita Consumption on Swedish Cirrhosis

Mortality, British Journal of Addiction, 82, pp. 67-75, 1987.

36. E. J. Schechter, Alcohol Rationing and Control Systems in Greenland, Contemporary

Drug Problems, 13, pp. 587-620, 1986.

37. P. J. Gruenewald, W. B. Ponicki, and H. D. Holder, The Relationship of Outlet

Densities to Alcohol Consumption: A Time Series Cross-Sectional Analysis,

Alcoholism Clinical and Experimental Research, 17, pp. 38-47, 1993.

38. A. J. Treno, R. N. Parker, and H. D. Holder, Understanding U.S. Alcohol Con-

sumption with Social and Economic Factors: A Multivariate Time Series Analysis,

1950-1986, Journal of Studies on Alcohol, 432, pp. 146-156, 1993.

39. A. F. Williams, R. F. Rich, P. L. Zador, and L. S. Robertson, The Legal Minimum

Drinking Age and Fatal Motor Vehicle Crashes, The Journal of Legal Studies, 4,

pp. 219-239, 1975.

140 / BIRCKMAYER ET AL.



40. R. A. Shults, R. W. Elder, D. A. Sleet, J. L. Nichols, M. O. Alao, V. G. Carande-Kulis,

S. Zaza, D. M. Sosin, R. S. Thompson, and the Task Force on Community Preventive

Services, Reviews of Evidence Regarding Interventions to Reduce Alcohol-Impaired

Driving, American Journal of Preventive Medicine, 4S, pp. 66-88, 2001.

41. A. C. Wagenaar, D. M. Murray, and T. L. Toomey, Communities Mobilizing for

Change on Alcohol (CMCA): Effects of a Randomized Trial on Arrests and Traffic

Crashes, Addiction, 95, pp. 209-217, 2000.

42. P. C. Whitehead, J. Craig, N. Langford, C. MacArthur, B. Stanton, and R. G. Ferrence,

The Legal Minimum Drinking Age and Fatal Motor Vehicle Crashes, The Journal

of Legal Studies, 4, pp. 219-239, 1975.

43. G. Bako, W. C. Mackenzie, and E. S. Smith, The Effect of Legislated Lowering of

the Drinking Age on Fatal Highway Accidents among Young Drivers in Alberta,

1970-1972, Canadian Journal of Public Health, 67:2, pp. 161-163, 1976.

44. N. E. Jones, C. F. Pieper, and L. S. Robertson, The Effect of Legal Drinking Age on

Fatal Injuries of Adolescents and Young Adults, American Journal of Public Health,

82, pp. 112-115, 1992.

45. J. Birckmayer and D. Hemenway, Suicide and Firearm Prevalence: Are Youth

Disproportionately Affected?, Suicide and Life Threatening Behavior, 31, pp. 303-

310, 2001.

46. T. K. Baker, M. B. Johnson, R. B. Voas, and J. E. Lange, Reduce Youthful Binge

Drinking: Call an Election in Mexico, Journal of Safety Research, 31:2, pp. 61-69,

2000.

47. T. Chikritzhs and T. Stockwell, The Impact of Later Trading Hours for Australian

Public Houses (Hotels) on Levels of Violence, Journal of Studies on Alcohol, 63,

pp. 591-599, 2002.

48. J. Ligon, B. A. Thyer, and R. Lund, Drinking, Eating, and Driving: Evaluating the

Effects of Partially Removing a Sunday Liquor Sales Ban, Journal of Alcohol and

Drug Education, 42:1, pp. 15-24, 1996.

49. T. Norstrom and O. J. Skog, Alcohol and Mortality: Methodological and Analytical

Issues in Aggregate Analysis, Addiction, 96, pp. S5-S17, 2001.

50. D. I. Smith, Effect on Traffic Accidents of Introducing Sunday Alcohol Sales

in Brisbane, Australia, International Journal of the Addictions, 23, pp. 1091-1099,

1988.

51. J. Dresser and L. Gliksman, Comparing Statewide Alcohol Server Training Systems,

Pharmacology, Biochemistry, and Behavior, 61, p. 150, 1998.

52. L. Glicksman, D. McKenzie, E. Single, R. Douglas, S. Brunet, and K. Moffatt, Role of

Alcohol Providers in Prevention: An Evaluation of a Server Intervention Program,

Addiction, 88, pp. 1195-1203, 1993.

53. R. F. Saltz, The Roles of Bars and Restaurants in Preventing Alcohol-Impaired

Driving: An Evaluation of Server Intervention, Evaluation and Health Professions,

10:1, pp. 5-27, 1987.

54. R. F. Saltz, Research Needs and Opportunities in Server Intervention Programs,

Health Education Quarterly, 16:3, pp. 429-438, 1989.

55. E. Lang, T. Stockwell, P. Rydon, and A. Beel, Use of Pseudo-Patrons to Assess

Compliance with Laws Regarding Underage Drinking, Australian and New Zealand

Journal of Public Health, 20, pp. 296-300, 1996.

ENVIRONMENTAL STRATEGIES / 141



56. E. Lang, T. Stockwell, P. Rydon, and A. Beel, Can Training Bar Staff in Responsible

Serving Practices Reduce Alcohol-Related Harm, Drug and Alcohol Review, 17,

pp. 39-50, 1998.

57. D. Weatherburn and B. Lind, The Impact of Law Enforcement Activity on a Heroin

Market, Addiction, 92:5, pp. 557-569, 1997.

58. M. Wolfson, T. L. Toomey, J. L. Forster, A. C. Wagenaar, P. G. McGovern,

and C. L. Perry, Characteristics, Policies and Practices of Alcohol Outlets

and to Underage Persons, Journal of Studies on Alcohol, 57, pp. 670-674,

1996b.

59. S. L. Buka and I. J. Birdthistle, Long-Term Effects of a Community-Wide Alcohol

Server Training Intervention, Journal of Studies on Alcohol, 60, pp. 27-36, 1999.

60. J. W. Grube, Preventing Sales of Alcohol to Minors: Results from a Community Trial,

Addiction, 92, pp. S251-S260, 1997.

61. H. D. Holder and A. C. Wagenaar, Mandated Server Training and Reduced Alcohol-

Involved Traffic Crashes: A Time Series Analysis of the Oregon Experience,

Accident Analysis and Prevention, 26:1, pp. 89-97, 1994.

62. P. Jha and F. J. Chaloupka, Curbing the Epidemic: Governments and the Economics

of Tobacco Control, World Bank, Washington, DC, 1999.

63 P. Jha and F. J. Chaloupka, The Economics of Global Tobacco Control, British

Medical Journal, 321, pp. 358-361, August 5, 2000.

64. A. Taha and K. Ball, Tobacco and the Third World: The Growing Threat, East African

Medical Journal, 62:10, pp. 735-741, 1985.

65. D. T. Levy, K. M. Cummings, and A. Hyland, Increasing Taxes as a Strategy

to Reduce Cigarette Use and Deaths: Results of a Simulation Model, Preventive

Medicine, 31:3, pp. 271-279, 2001.

66. D. Altman, L. Rasenick-Douss, V. Foster, and J. Tye, Sustained Effects of an

Educational Program to Reduce Sales of Cigarettes to Minors, American Journal of

Public Health, 81, pp. 891-893, 1991.

67. J. L. Forster, M. Hourigan, and P. McGovern, Availability of Cigarettes to Underage

Youth in Three Communities, Preventive Medicine, 21, pp. 320-328, 1992.

68. K. M. Cummings and K. Coogan, Organizing Communities to Prevent the Sale

of Tobacco Products to Minors, International Quarterly of Community Health

Education, 13, pp. 77-86, 1992.

69. K. Keay, S. Woodruff, M. Widley, and E. Kenney, Effect of a Retailer Intervention

on Cigarette Sales to Minors in San Diego County, California, Tobacco Control, 2,

pp. 145-151, 1993.

70. S. Zubow, L. Ravinale, and J. Benner, Nonclassroom Youth Programs, presented at

the annual information exchange conference of ASSIST (America Stop Smoking

Intervention Study), San Francisco, California, May 1994.

71. K. M. Cummings, A. Hyland et al., Use of Discount Cigarettes by Smokers in

20 Communities in the United States, 1988-1993, Tobacco Control, 6:Suppl 2,

pp. S25-S30, 1997.

72. N. A. Rigotti, J. R. DiFranza, Y. Chang, T. Tisdale, B. Kemp, and D. E. Singer,

The Effect of Enforcing Tobacco-Sales Laws on Adolescents’ Access to Tobacco

and Smoking Behavior, New England Journal of Medicine, 337, pp. 1044-1051,

1997.

142 / BIRCKMAYER ET AL.



73. L. Jason, W. Billows, D. Schnopp-Wyatt, and C. King, Long-Term Findings from

Woodbridge in Reducing the Illegal Cigarette Sales to Older Minors, Evaluations

and the Health Professions, 19, pp. 3-13, 1996.

74. L. A. Jason, P. Y. Ji, M. D. Anes, and S. H. Birkhead, Active Enforcement of Cigarette

Control Laws in the Prevention of Cigarette Sales to Minors, Journal of the American

Medical Association, 266, pp. 3159-3161, 1991.

75. F. J. Chaloupka and R. L. Pacula, Sex and Race Differences in Young People’s

Responsiveness to Price and Tobacco Control Policies, Tobacco Control, 8,

pp. 373-377, 1999.

76. J. L. Forster, D. M. Murray, M. Wolfson, T. M. Blaine, A. C. Wagenaar, and

D. J. Hennrikus, The Effects of Community Policies to Reduce Youth Access to

Tobacco, American Journal of Public Health, 88, pp. 1193-1198, 1998.

77. R. J. MacCoun and P. Reuter, Drug War Heresies, Cambridge University Press,

Cambridge, 2001.

78. P. Reuter, J. Haaga, P. Murphy, and A. Praskac, Drug Use and Drug Programs in

the Washington Metropolitan Area. Report No. R-3655-Gwrc, The Rand Corporation,

Santa Monica, California, 1988.

79. M. Svirdoff and S. T. Hillsman, Assessing the Community Effects of Tactical

Narcotics Teams, in Drugs and Crime: Evaluating Public Policy Initiatives,

D. L. Mackenzie and C. D. Uchida (eds.), Sage, Thousand Oaks, California, p. 114,

1994.

80. L. W. Sherman, Police Crackdowns: Initial and Residual Deterrence, in Crime

and Justice: A Review of Research, M. Tonry and N. Morris (eds.), University of

Chicago Press, Chicago, pp. 1-48, 1990.

81. A. Lurigio, R. David, T. Regulus, V. Gwisada, S. Popkin, M. Dantzker, B. Smith, and

A. Ouellet, An Evaluation of the Cook County State’s Attorney’s Office Narcotics

Nuisance Abatement Program, Loyola University Department of Criminal Justice,

Chicago, 1993.

82. J. E. Eck and J. Wartell, Improving the Management of Rental Properties with Drug

Problems: A Randomized Experiment, in Civil Remedies and Crime Prevention,

Crime Prevention Studies, L. Mazerolle and J. Roehl (eds.), Criminal Justice Press,

Monsey, New York, 1998.

83. B. E. Smith, R. C. Davis, S. W. Hillenbrand, and S. R. Goretsky, Ridding Neighbor-

hoods of Drug Houses in the Private Sector, American Bar Association, Washington,

DC, 1992.

84. E. Lang and T. Stockwell, Drinking Locations of Drunk-Drivers: A Comparative

Analysis of Accident and Nonaccident Cases, Accident Analysis and Prevention,

23:6, pp. 573-584, 1991.

85. M. A. O’Donnell, Research on Drinking Locations of Alcohol-Impaired Drivers:

Implications for Prevention Policies, Journal of Public Policy, 6:4, pp. 510-525, 1985.

86. T. Ireland and C. S. Widom, Childhood Victimization and Risk for Alcohol

and Drug Arrests, International Journal of the Addictions, 29:2, pp. 235-274,

1994.

87. T. Stockwell, E. Lang, and P. Rydon, High Risk Drinking Settings: The Association

of Serving and Promotional Practices with Harmful Drinking, Addiction, 88:11,

pp. 1519-1526, 1993.

ENVIRONMENTAL STRATEGIES / 143



88. R. R. Mayer, J. L. Forster, D. M. Murray, and A. C. Wagenaar, Social Settings and

Situations of Underage Drinking, Journal of Studies on Alcohol, 59:2, pp. 207-215,

1998.

89. R. H. Schwartz, J. A. Farrow, B. Banks, and A. E. Giesel, Use of False ID Cards and

Other Deceptive Methods to Purchase Alcoholic Beverages During High School,

Journal of Addictive Diseases, 17:25-34, 1998.

90. A. C. Wagenaar, T. L. Toomey, and D. M. Murray, Sources of Alcohol for Underage

Drinkers, Journal of Studies on Alcohol, 57:325-333, 1996.

91. M. H. Swahn, B. J. Hammig, and R. M. Ikeda, Prevalence of Youth Access to Alcohol

or a Gun in the Home, Injury Prevention, 8:3, pp. 227-230, 2002,

92. R. Jones-Webb, T. Toomey, K. Miner, A. C. Wagenaar, M. Wolfson, and R. Poon,

Why and in What Context Adolescents Obtain Alcohol from Adults: A Pilot Study,

Substance Use and Misuse, 32, pp. 219-228, 1997.

93. R. G. Smart, E. M. Adlaf, and G. W. Walsh, Procurement of Alcohol and Underage

Drinking among Adolescents in Ontario, Journal of Studies on Alcohol, 57:4,

pp. 419-424, 1996.

94. A. C. Wagenaar, K. A. Komro, P. McGovern, C. . Williams, and C. L. Perry, Effects

of a Saliva Test Pipeline Procedure on Adolescent Self-Reported Alcohol Use,

Addiction, 88, pp. 199-208, 1993.

95. P. A. Harrison, J. A. Fulkerson, and E. Park, The Relative Importance of Social

Versus Commercial Sources in Youth Access to Tobacco, Alcohol, and Other Drugs,

Preventive Medicine, 31, pp. 39-49, 2000.

96. H. Wechsler, M. Kuo, H. Lee, and G. W. Dowdall, Environmental Correlates of

Underage Alcohol Use and Related Problems of College Students, American Journal

of Preventive Medicine, 19:2, pp. 184-186, 2000.

97. S. Emery, E. A. Gilpin, M. M. White, and J. P. Pierce, How Adolescents Get Their

Cigarettes: Implications for Policies on Access and Price, Journal of the National

Cancer Institute, 91, pp. 184-186, January 20, 1999.

98. E. Tencati, K. M. Ribisl, and E. Feighery, Social Sources II: Who Gives Cigarettes

to Underage Youth? Implications for Intervention, presented at the Annual Meeting

and Convention of the American Public Health Association, Washington, DC,

November 1998.

99. J. L. Forster and M. Wolfson, Youth Access to Tobacco: Policies and Politics,

Annual Review of Public Health, 19, pp. 203-235, 1998.

100. D. Altman, A. Y. Wheelis, M. McFarlane, H. Lee, and S. Fortmann, The Relationship

between Tobacco Access and Use among Adolescents: A Four Community Study,

Social Science and Medicine, 48, pp. 759-775, 1999.

101. M. W. Hinds, Impact of a Local Ordinance Banning Tobacco Sales to Minors,

Public Health Reports, 107, pp. 355-358, 1992.

102. J. R. DiFranza and M. Coleman, sources of Tobacco for Youths in Communities with

Strong Enforcement of Youth Access Laws, Tobacco Control, 10:4, pp. 323-328, 2001.

103. K. M. Ribisl, Social Sources of Cigarettes for Youth: Broadening the Research

Base, Tobacco Control, 12:2, pp. 115-116, 2003.

104. J. Forster, V. Chen, T. M. Blaine, C. L. Perry, and T. Toomey, Social Exchange of

Cigarettes by Youth, Tobacco Control, 12:2, pp. 148-154, 2003.

105. E. Croghan, P. Aveyard, C. Griffin, and K. K. Cheng, The Importance of Social

Sources of Cigarettes to School Students, Tobacco Control, 12:1, pp. 67-73, 2003.

144 / BIRCKMAYER ET AL.



106. J. Caulkins, How Prevalent are “Very Light” Drug Users?, Drug Policy Analysis

Bulletin, 3, 2002.

107. Substance Abuse and Mental Health Services Administration, Summary of Findings

from the 2001 National Household Survey on Drug Abuse, U.S. Department of Health

and Human Services, Rockville, Maryland, 2002.

108. H. Saffer and F. J. Chaloupka, The Effect of Tobacco Advertising Bans on Tobacco

Consumption, Journal of Health Economics, 19:6, pp. 1117-1137, 2000.

109. J. W. Grube, Alcohol Portrayals and Alcohol Advertising on Television: Content

and Effects on Children and Adolescents, Alcohol Health Research World, 17:1,

pp. 61-66, 1993.

110. A. Lipsitz, G. Brake, E. J. Vincent, and M. Winters, Another Round for the Brewers:

Television Ads and Children’s Alcohol Expectancies, Journal of Applied Social

Psychology, 23:6, pp. 439-450, 1993.

111. E. W. Austin and H. K. Meili, Effects of Interpretations of Televised Alcohol

Portrayals on Children’s Alcohol Beliefs, Journal of Broadcasting and Electronic

Media, 38:4, pp. 417-735, 1994.

112. J. W. Grube and L. Wallack, Television Beer Advertising and Drinking Knowledge,

Beliefs, and Intentions among Schoolchildren, American Journal of Public Health,

83:1, pp. 1-6, 1994.

113. L. R. Lieberman and M. A. Orlandi, Alcohol Advertising and Adolescent Drinking.

Special Focus: The Economics of Alcohol Abuse, Alcohol, Health, and Research

World, 12:1, pp. 30-33, 43, 1987.

114. G. M. Connolly, S. Casswell, J. F. Zhang, and P. A. Silva, Alcohol in the Mass

Media and Drinking by Adolescents: A Longitudinal Study, Addiction, 89:10,

pp. 1255-1263, 1994.

115. C. Aitken, J. Hocking, and M. Block, Teenage Drinking: Does Advertising Make

a Difference?, Journal of Communication, 34:2, pp. 157-167, 1984.

116. S. Casswell and J. F. Zhang, Impact of Liking for Advertising and Brand Allegiance

on Drinking and Alcohol-Related Aggression: A Longitudinal Study, Addiction,

93, pp. 1209-1217, 1998.

117. C. Aitken, Effects of Televised Alcohol Messages on Teenage Drinking Patterns,

Journal of Adolescent Health Care, 11:1, pp. 10-24, 1990.

118. M. Montanen, Alcohol and the Media, World Health Organization, Copenhagen,

1996.

119. A. Ogborne and R. Smart, Will Restrictions on Alcohol Advertising Reduce Con-

sumption?, British Journal of Addiction, 75, pp. 293-296, 1980.

120. H. Simpson, D. Bierness, D. Mayhew, and A. Donelson, Alcohol Specific Controls:

Implications for Road Safety, Traffic Injury Research Foundation of Canada, Ottawa,

Ontario, 1985.

121. R. G. Smart and R. Cutler, The Alcohol Advertising Ban in British Columbia: Prob-

lems and Effects on Consumption, British Journal of Addiction, 71, pp. 13-21, 1976.

122. H. Saffer and M. Grossman, Beer Taxes, the Legal Drinking Age, and Youth Motor

Vehicle Fatalities, Journal of Legal Studies, 16, pp. 351-374, 1987.

123. H. Saffer, Alcohol Advertising Bans and Alcohol Abuse: An International Per-

spective, Journal of Health Economics, 10, pp. 65-79, 1991.

124. H. Saffer, Alcohol Advertising Bans and Alcohol Abuses: Reply, Journal of Health

Economics, 12:2, pp. 229-234, 1993.

ENVIRONMENTAL STRATEGIES / 145



125. H. Saffer, Alcohol Advertising and Alcohol Consumption: Econometric Studies,

in Effects of Mass Media on Use and Abuse of Alcohol, S. E. Martin and C. P. Mail

(eds.), NIAA Monograph, 1995.

126. H. Saffer, Economic Issues in Cigarette and Alcohol Advertising, Journal of Drug

Issues, 28:3, pp. 781-793, 1998.

127. Centers for Disease Control and prevention, Point-of-Purchase Tobacco Products and

Variations by Store Type-United States, Morbidity and Mortality Weekly Report,

51:9, pp. 184-186, March 8, 2002.

128. U.S. Department of Health and Human Services, Healthy People 2010, U.S. Depart-

ment of Health and Human Services, Washington, DC, 2000.

129. U.S. Department of Health and Human Services, Preventing Tobacco Use among

Young People: A Report of the Surgeon General, U.S. Department of Health and

Human Services, Atlanta, Georgia, 1994.

130. L. Beiner and M. Siegel, The Role of Tobacco Advertising and Promotion in Smoking

Initiation, National Cancer Institute, Changing Adolescent Smoking Prevalence,

U.S. Department of Health and Human Services: Bethesda, Maryland, 2001.

131. J. P. Pierce, W. S. Choi, and E. A. Gilpin, Tobacco Industry Promotion of Cigarettes

and Adolescent Smoking, Journal of the American Medical Association, 279:7,

pp. 511-515, 1998.

132. J. R. DiFranza, J. W. Richards, P. M. Paulman, N. Wolf-Gillespie, C. Fletcher, and

R. D. Jaffe, RJR Nabisco’s Cartoon Camel Promotes Camel Cigarettes to Children,

Journal of the American Medical Association, 262:22, pp. 3149-3153, 1991.

133. M. Klitzner, P. J. Gruenewald, and E. Bamberger, Cigarette Advertising and Adoles-

cent Experimentation with Smoking, British Journal of Addiction, 86:3, pp. 287-298,

1991.

134. F. Chaloupka and K. E. Warner, The Economics of Smoking, Working Paper, Series

No. 7047, 1999.

135. M. Duffy, Econometric Studies of Advertising, Advertising Restrictions, and Cigar-

ette Demand: A Survey, International Journal of Advertising, 15, pp. 1-23, 1996.

136. Federal Trade Commission, Federal Trade Commission Cigarette Report for 2001.

Available online: http://www.Ftc.Gov [Visited September 10, 2003], 2003.

137. R. K. Goel and M. J. Morey, The Interdependence of Cigarette and Liquor Demand,

Southern Economic Journal, 62:2, pp. 451-459, 1995.

138. E. M. Lewitt, D. Coate, and M. Grossman, The Effects of Government Regulation

on Teenage Smoking, Journal of Law and Economics, 24:3, pp. 545-569, 1981.

139. M. M. Roberts and L. Samuelson, An Empirical Analysis of Dynamic, Nonprice,

Competition in an Oligopolistic Industry, RAND Journal of Economics, 19:2,

pp. 200-220, 1988.

140. M. Laugensen and C. Meads, Tobacco Advertising Restrictions, Price, Income, and

Tobacco Consumption in OECD Countries 1960-1986, British Journal of Addiction,

86, pp. 1343-1354, 1991.

141. H. Saffer, Tobacco Advertising and Promotion, in Tobacco Control in Developing

Countries, P. Jha and F. Chaloupka (eds.), Oxford University Press, New York, 2000.

142. J. L. Hamilton, The Effect of Cigarette Advertising Bans on Cigarette Consumption,

presented at the Third World Conference on Smoking and Health, U.S. Department

of Health, Education and Welfare, Washington, DC, 1975.

146 / BIRCKMAYER ET AL.



143. M. J. Stewart, The Effect on Tobacco Consumption of Advertising Bans in OECD

Countries, International Journal of Advertising, 12, pp. 155-180, 1993.

144. S. Borna, Promotion of Heroin Market and Public Policy Issues, International

Journal of Advertising, 10, pp. 1-11, 1991.

145. J. A. Inciardi, The War on Drugs, Mayfield Publishing Co., Palo Alto, California,

1986.

146. P. J. Goldstein, D. S. Lipton, E. Preble, I. Sobel, T. Miller, W. Abbott, W. Paige, and

F. Soto, The Marketing of Street Heroin in New York City, Journal of Drug Issues,

pp. 553-566, 1984.

147. R. H. Blum, Dealing Life and Community, in The Dream Sellers, R. H. Blum (ed.),

Jossey-Bass Inc., San Francisco, 1972.

148. R. Woodley, Dealer: Portrait of a Cocaine Merchant, Holt, Rinehart, and Winston,

New York, 1971.

149. T. Hirschi, Causes of Delinquency, University of California Press, Berkeley, 1969.

150. K. Makela, R. Room, E. Single, P. Sulkunen, and B. Walsh, Alcohol, Society, and

the State (eds.), Addiction Research Foundation, Toronto, 1981.

151. E. Osterberg, Current Approaches to Limit Alcohol Abuse and the Negative Assess-

ment of Proven Effectiveness, in The Negative Social Consequences of Alcohol

Use, O. Asland (ed.), Norwegian Ministry of Health and Social Affairs, Oslo,

pp. 266-269, 1991.

152. V. Akabaliev and I. Dimitrov, Attitudes Towards Alcohol Use among Bulgarians-

Christians and Turks-Muslims, Folia Med, 39:1, pp. 7-12, 1997.

153. Y. Razvodovsky, Cross-Cultural Aspects of Drug Use and Misuse, Journal of

Addictive Diseases, 20:2, p. 172, 2001.

154. M. J. Yang, The Chinese Drinking Problem: A Review of the Literature and Its

Implication in a Cross-Cultural Study, Kaohsiung Journal of Medical Science, 18:11,

pp. 543-550, 2002.

155. O. J. Skog, Social Interaction and the Distribution of Alcohol Consumption, Journal

of Drug Issues, 10, pp. 71-92, 1980.

156. O. J. Skog, An Analysis of Divergent Trends in Alcohol Consumption and Economic

Development, Journal of Studies on Alcohol, 47, pp. 19-25, 1986.

157. N. Giesbrecht and T. K. Greenfield, Public Opinions on Alcohol Policy Issues:

A Comparison of American and Canadian Surveys, Addiction, 94:4, pp. 521-531,

1999.

158. L. L. Pendleton, C. Smith, and J. L. Roberts, Public Opinion on Alcohol Policies,

British Journal of Addictions, 85:1, pp. 125-130, 1990.

159. W. W. Latimer, E. M. Harwood, M. D. Newcomb, and A. C. Wagenaar, Measuring

Public Opinion on Alcohol Policy: A Factor Analytic Study of a U.S. Probability

Sample, Addictive Behaviors, 28, pp. 301-313, 2003.

160. L. Kaskutas and T. K. Greenfield, First Effects of Warning Labels on Alcoholic

Beverage Containers, Drug and Alcohol Dependence, 31:1, pp. 1-14, 1992.

161. T. K. Greenfield and R. Room, Situational Norms for Drinking and Drunkenness:

Trends in the U.S. Adult Population, 1979-1990, Addiction, 92:1, pp. 33-47, 1997.

162. T. K. Greenfield and L. Kaskutas, Five Years Exposure to Alcohol Warning Label

Messages and Their Impacts: Evidence from Diffusion Analysis, Applied Behavioral

Science Review, 6:1, pp. 39-68, 1998.

ENVIRONMENTAL STRATEGIES / 147



163. T. K. Greenfield, K. L. Graves, and L. A. Kaskutas, Long-Term Effects of Alcohol

Warning Labels: Findings from a Comparison of the United States and Ontario,

Canada, Psychology and Marketing, 16:3, pp. 261-282, 1999.

164. C. K. Gajalakshmi, P. Jha, K. Raonson, and S. Nguyen, Global Patterns of Smoking

and Smoking-Attributable Mortality, in Tobacco Control in Developing Countries,

P. Jha and F. Chaloupka (eds.), Oxford University Press, Oxford, 2000.

165. Centers for Disease Control and Prevention, Intervention: Smoking Restrictions

to Reduce Exposure to Environmental Tobacco Smoke. Draft Report, 2000.

166. S. Barraclough, Women and Tobacco in Indonesia, Tobacco Control, 8, pp. 327-332,

1999.

167. D. Shelton, Tobacco Control Issues for Asian and Pacific Islander Americans,

Asian American and Pacific Islander Journal of Health, 4:1-3, pp. 185-190,

Winter-Summer, 1996.

168. M. A. Dalton, J. D. Sargent, M. L. Beach, L. Titus-Emstoff, J. J. Gibson, M. B.

Ahrens, J. J. Tickle, and T. F. Heatherton, Effects of Viewing Smoking in Movies

on Adolescent Smoking Initiation: A Cohort Study, Lancet, 362:9380, pp. 281-285,

July 26, 2003.

169. J. D. Sargent, M. A. Dalton, M. L. Beach, L. A. Mott, J. J. Tickle, M. B. Ahrens, and

T. F. Heatherton, Viewing Tobacco Use in Movies: Does It Shape Attitudes That

Mediate Adolescent Smoking?, American Journal of Preventive Medicine, 22:3,

pp. 137-145, April 2002.

170. M. L. Wakefield and G. Giovino, Teen Penalties for Tobacco Possession, Use, and

Purchase: Evidence and Issues, Tobacco Control, 12, pp. 6-13, 2003.

171. Gallop Organization, Tobacco and Smoking. Available at:

http://www.gallup.com/poll/indicators/indtobacco.asp [Visited May 2002],

December 6, 2001.

172. L. O. Gostin, P. S. Arno, and A. M. Brandt, FDA Regulation of Tobacco Advertising

and Youth Smoking, Journal of the American Medical Association, 277:5,

pp. 410-418, February 5, 1997.

173. Centers for Disease Control and Prevention, Current Trends and Attitudes Towards

Smoking Policies—United States, Morbidity and Mortality Weekly Report, 43:43,

pp. 786-789, November 4, 1994.

174. Centers for Disease Control and Prevention, Health Objectives for the Nation’s Public

Attitudes Regarding Limits on Public Smoking and Regulation of Tobacco Sales

and Advertising—10 U.S. Communities, 1989, Morbidity and Mortality Weekly

Report, 40:21, pp. 344-345, May 31, 1991.

175. R. F. Beltramini, Perceived Believability of Warning Label Information Presented

in Cigarette Advertising, Journal of Advertising, 17:1, pp. 26-33, 1988.

176. R. Borland and J. Balmford, Understanding How Mass Media Campaigns Impact

on Smokers, Tobacco Control, 12:Suppl II, pp. ii45-ii52, 2003.

177. R. M. Davis and J. S. Kendrick, The Surgeon General’s Warnings in Outdoor

Cigarette Advertising: Are They Readable?, Journal of the American Medical Asso-

ciation, 261, pp. 90-94, 1989.

178. M. L. Wakefield, J. Freeman, and R. Donovan, Recall and Response of Smokers and

Recent Quitters to the Australian National Tobacco Campaign, Tobacco Control,

12:Suppl II, pp. ii15-ii22, 2003.

148 / BIRCKMAYER ET AL.



179. G. Bammer, W. Hall, M. Hamilton, and R. Ali, Harm Minimalization in a Prohibition

Context—Australia, Annals of the American Academy of Political and Social Science,

582, pp. 80-93, 2002.

180. L. G. Block, V. G. Morwitz, W. P. Putsis, and S. K. Sen, Assessing the Impact

of Antidrug Advertising on Adolescent Drug Consumption: Results from a

Behavioral Economic Model, American Journal of Public Health, 92:8,

pp. 1346-1351, 2002.

181. Office of National Drug Control Policy, Evaluation of the National Youth Anti-Drug

Media Campaign: Fifth Semi-Annual Report of Findings, Office of National Drug

Control Policy, Washington, DC, 2003.

182. H. L. Ross, Deterring the Drinking Driver: Legal Policy and Social Control,

D. C. Heath and Company, Lexington, Massachusetts, 1982.

183. R. W. Hingson, J. Howland, and S. Levenson, Effects of Legislative Reform to

Reduce Drunken Driving and Alcohol-Related Traffic Fatalities, Public Health

Reports, 103, pp. 359-667, 1988.

184. E. Vingilis and B. Coultes, Mass Communications and Drinking-Driving: Theories,

Practices and Results, Alcohol, Drugs, and Driving, 6, pp. 61-81, 1990.

185. D. F. Preusser, R. G. Ulmer, and C. W. Preusser, Obstacles to Enforcement of

Youthful (under 21) Impaired Driving, National Technical Information Service,

Springfield, Virginia, 1992.

186. R. K. Lewis, A. Paine-Andrews, S. B. Fawcett, V. T. Fancisco, K. P. Richter,

B. Copple, and J. E. Copple, Evaluating the Effects of a Community Coalition’s

Efforts to Reduce Illegal Sales of Alcohol and Tobacco Products to Minors, Journal of

Community Health, 21, pp. 429-436, 1996.

187. D. F. Preusser, A. F. Williams, and H. B. Weinstein, Policing Underage Alcohol

Sales, Journal of Safety Research, 25, pp. 127-133, 1994.

188. A. C. Wagenaar and M. Wolfson, Enforcement of the Legal Minimum Drinking

Age in the United States, Journal of Public Health Policy, 15, pp. 37-53, 1994.

189. L. Jason, W. L. Billows, D. Schnopp-Wyatt, and C. King, Reducing the Illegal

Sales of Cigarettes to Minors: Analysis of Alternative Enforcement Schedules,

Journal of Applied Behavior Analysis, 29, pp. 333-344, 1996.

190. J. L. Forster, M. Wolfson, D. M. Murray, A. C. Wagenaar, and A. J. Claxton,

Perceived and Measured Availability for Tobacco to Youths in 14 Minnesota

Communities: The TPOP Study, American Journal of Preventive Medicine, 13,

pp. 167-174, 1997.

191. D. Altman, V. Foster, L. Rasenick-Douss, and J. Tye, Reducing the Illegal Sale

of Cigarettes to Minors, A Journal of the American Medical Association, 26,

pp. 80-83, 1989.

192. A. Farkas, E. Gilpin, J. Distefan, and J. P. Pierce, The Effects of Household and

Workplace Smoking Restrictions on Quitting Behaviors, Tobacco Control, 8,

pp. 261-265, 1999.

193. J. P. Caulkins, Local Drug Markets’ Response to Focused Police Enforcement,

Operations Research, 41:5, pp. 848-863, 1993.

194. A. Baveja, J. P. Caulkins, W. Liu, R. Batta, and M. H. Karwan, When Haste Makes

Sense: Cracking Down on Street Markets for Illicit Drugs, Socio-Economic Planning

Science, 31:4, pp. 293-306, 1997.

ENVIRONMENTAL STRATEGIES / 149



195. C. P. Rydell, J. P. Caulkins, and S. S. Everingham, Enforcement or Treatment?

Modeling the Relative Efficacy of Alternatives for Controlling Cocaine, Operations

Research Society of America, 44:5, pp. 687-695, 1996.

196. Y. Yuan and J. P. Caulkins, The Effect of Variation in High-Level Domestic

Drug Enforcement on Variation in Prices, Socio-Economic Planning Science, 32:4,

pp. 265-276, 1998.

197. E. Wood, M. W. Tyndall, P. M. Spittal, K. Li, A. H. Anis, R. S. Hogg, J. S. G.

Montaner, M. V. O’Shaughnessy, and M. T. Schecter, Impact of Supply-Side Policies

for Control of Illicit Drugs in the Face of the AIDS and Overdose Epidemics:

Investigation of a Massive Heroin Seizure, Canadian Medical Association Journal,

168:2, pp. 165-169, 2003.

198. B. Tabakoff and P. L. Hoffman, Genetics and Biological Markers of Risk for

Alcoholism, Public Health Reports, 103, pp. 690-698, 1988.

199. M. A. Schuckit, Biological Vulnerability to Alcoholism, Journal of Consulting and

Clinical Psychology, 55, pp. 301-309, 1987.

200. M. Zuckerman, Biological Connection between Sensation Seeking and Drug

Abuse, in Brain Reward Systems and Abuse, J. Engle and L. Oreland (eds.), Raven

Press, New York, pp. 165-176, 1987.

201. R. F. Tyndale, Genetics of Alcohol and Tobacco in Humans, Annals of Medicine,

35:2, pp. 94-121, 2003.

202. M. McGue, Genes, Environment, and the Etiology of Alcoholism, in The Develop-

ment of Alcohol Problems: Exploring the Biopsychosocial Matrix, R. Zucker,

G. Boyd, and J. Howard (eds.), National Institute on Alcohol Abuse and Alcoholism,

Rockville, Maryland, 1994.

203. K. Blum, E. Baker, A. D. Filazzola, and E. M. Botvin, A Cognitive-Behavioral

Approach to Substance Abuse Prevention: One Year Follow-Up, Addictive Behaviors,

15, pp. 47-63, 1990.

204. K. R. Merikangas, The Genetic Epidemiology of Alcoholism, Psychological Medicine,

20, pp. 11-22, 1990.

205. V. E. Pollock, J. Volavka, and D. W. Goodwin, The EEG after Alcohol Adminis-

tration in Men at Risk for Alcoholism, Archives of General Psychiatry, 40,

pp. 857-861, 1983.

206. R. J. Cadoret, T. W. O’Gorman, and E. Troughton, Alcoholism and Antisocial

Personality: Interrelationships, Genetic, and Environmental Factors, Archives of

General Psychiatry, 423, pp. 161-167, 1985.

207. R. E. Denton and C. M. Kampfe, The Relationship between Family Variables

and Adolescent Substance Abuse: A Literal Review, Adolescence, 29, pp. 475-495,

1994.

208. D. McDermott, The Relationship of Parental Drug Use and Parent’s Attitude Con-

cerning Adolescent Drug Use, Adolescence, 19, pp. 89-97, 1984.

209. J. E. Rhodes and L. A. Jason, A Social Stress Model of Substance Abuse, Journal

of Consulting and Clinical Psychology, 58:4, pp. 395-401, 1990.

210. P. L. Ellickson and R. D. Hays, On Becoming Involved with Drugs: Modeling

Adolescent Drug Use Over Time, Health Psychology, 11:6, pp. 377-385, 1992.

211. D. B. Kandel, Epidemiological and Psychosocial Perspectives on Adolescent Drug

Use, Journal of American Academy of Clinical Psychology, 21, pp. 328-347, 1982.

150 / BIRCKMAYER ET AL.



212. C. R. Cloninger, M. Bohman, S. Eigvardsson, and A. L. von Knorring, Psycho-

pathology in Adopted-out Children of Alcoholics: The Stockholm Adoption Study,

Recent Developments in Alcoholism, 3, pp. 37-51, 1985.

213. D. W. Goodwin, Alcoholism and Genetics: The Sins of the Fathers, Archives of

General Psychiatry, 42, pp. 171-174, 1985.

214. D. B. Kandel, R. C. Kessler, and R. S. Marguilies, Antecedents of Adolescent

Initiation into Stages of Drug Use: A Developmental Analysis, Journal of Youth

and Adolescence, 7, pp. 13-40, 1978.

215. P. Mazerolle, V. S. Burton, F. T. Cullen, T. D. Evans, and G. L. Payne, Strain,

Anger, and Delinquent Adaptations: Specifying General Strain Theory, Journal

of Criminal Justice, 28, pp. 89-101, 2000.

216. R. Paternoster and P. Mazerolle, General Strain Theory and Delinquency: A Repli-

cation and Extension, Journal of Research on Crime and Delinquency, 31,

pp. 235-263, 1994.

217. R. Agnew and H. White, An Empirical Test of General Strain Theory, Criminology,

30, pp. 475-499, 1992.

218. J. DeMarsh and K. L. Kumpfer, Family-Oriented Interventions for the Prevention

of Chemical Dependency in Children and Adolescents, in Childhood and Chemical

Abuse: Prevention and Intervention, S. Griswold-Ezekoye, K. L. Kumpfer, and

W. J. Bukoski (eds.), Haworth, New York, pp. 117-151, 1986.

219. M. A. Pentz, J. H. Dwyer, D. P. MacKinnon, B. R. Flay, W. B. Hansen, E. Y. I. Wang,

and C. A. Johnson, A Multi-Community Trial for Primary Prevention of Adolescent

Drug Abuse: Effects on Drug Use Prevalence, Journal of the American Medical

Association, 261, pp. 3259-3266, 1989.

220. S. Sussman, C. W. Dent, A. W. Stacy, and S. Craig, One-Year Outcomes of Project

toward Not Drug Abuse, Prevention Medicine, 27, pp. 637-642, 1998.

221. P. L. Ellickson and R. M. Bell, Drug Prevention in Junior High: A Multi-Site

Longitudinal Test, Science, 247, pp. 1299-1305, 1990.

222. H. S. Lonczak, B. Huang, R. F. Catalano, J. D. Hawkins, K. G. Hill, R. D. Abbott,

J. A. M. Ryan, and R. Kosterman, The Social Predictors of Adolescent Alcohol

Misuse: A Test of the Social Development Mode, Journal of Studies on Alcohol, 62:2,

pp. 179-189, 2001.

223. G. J. Botvin, H. W. Batson, S. Witts-Vitalie, V. Bess, E. Baker, and L. Dusenbury,

A Psychosocial Approach to Smoking Prevention for Urban Black Youth, Public

Health Reports, 104, pp. 573-582, 1989.

224. G. J. Botvin, Substance Abuse Prevention Research: Recent Developments and

Future Directions, Journal of School Health, 56, pp. 369-374, 1986.

225. G. M. Johnson, F. C. Schoutz, and T. P. Locke, Relationships between Adolescent

Drug Use and Parental Drug Behaviors, Adolescence, 19, pp. 295-299, 1984.

226. A. McAlister, C. L. Perry, G. Kilian, L. A. Slinkard, and N. Maccoby, Pilot Study

of Smoking, Alcohol, and Drug Abuse Prevention, American Journal of Public

Health, 70, pp. 719-721, 1980.

227. V. Batra, A. A. Patkar, W. H. Berrenttini, S. P. Weinstein, and F. T. Leone, The

Genetic Determinants of Smoking, Chest, 123:5, pp. 1730-1739, 2003.

228. H. Xian, J. F. Scherrer, P. A. Madden, M. J. Lyons, M. Tsuang, W. R. True, and

S. A. Eisen, The Heritability of Failed Smoking Cessation and Nicotine Withdrawal

ENVIRONMENTAL STRATEGIES / 151



in Twins Who Smoked and Attempted to Quit, Nicotine and Tobacco Research, 5:2,

pp. 245-254, 1003.

229. S. W. Ahmed, P. J. Bush, F. R. Davidson, and R. J. Inannoti, Predicting Children’s

Use and Intentions to Use Abusable Substances, presented at the Annual Meeting

of the American Public Health Association, Anaheim, California, 1984.

230. J. P. Hoffman and S. S. Su, The Conditional Effects of Stress on Delinquency and

Drug Use: A Strain Theory Assessment of Sex Differences, Journal of Research

on Crime and Delinquency, 31:1, pp. 46-78, 1997.

231. A. Biglan, R. Glasgow, D. Ary, R. S. Thompson, H. Severson, E. Lishenstein,

W. Weissman, C. Fallwe, and C. Callison, How Generalizable Are the

Effects of Smoking Prevention Programs? Refusal Skills Training and Parent

Messages in a Teacher Administered Program, Journal of Behavioral Medicine, 10,

pp. 613-627, 1987.

232. D. M. Murray, P. S. Richards, R. V. Luepker, and C. A. Johnson, The Prevention

of Cigarette Smoking in Children: Two- and Three-Year Follow-up Comparisons

of Four Prevention Strategies, Journal of Behavioral Medicine, 10, pp. 595-311,

1987.

233. N. S. Tobler, Meta-Analysis of 143 Adolescent Drug Prevention Programs: Quan-

titative Outcome Results of Program Participants Compared to a Control or

Comparison Group, Journal of Drug Issues, 16, pp. 537-567, 1986.

234. S. Mirin, R. Weiss, and J. Michael, Psychopathy in Substance Abuses: Diagnosis

and Treatment, American Journal of Drug and Alcohol Abuse, 14, pp. 139-157, 1988.

235. J. Gfroerer, Correlations between Drug Use by Teenagers and Drug Use by Older

Family Members, American Journal of Drug and Alcohol Abuse, 13, pp. 95-108,

1987.

236. K. L. Jang, W. J. Livesley, and P. A. Vernon, Alcohol and Drug Problems:

A Multivariate Behavioral Genetic Analysis of Co-Morbidity, Addiction, 90,

pp. 1213-1221, 1995.

237. R. J. Cadoret, W. R. Yates, E. Troughton, G. Woodworth, and M. A. Stewart,

Adoption Study Demonstration Two Genetic Pathways to Drug Abuse, Archives

of General Psychiatry, 52:1, pp. 42-52, 1995.

238. R. J. Cadoret, W. R. Yates, E. Troughton, G. Woodworth, and M. A. Stewart,

An Adoption Study of Drug Abuse/Dependency in Females, Comparative Psychiatry,

37, pp. 88-94, 1996.

239. J. McCord, Some Child-Rearing Antecedents of Criminal Behavior in Adult Men,

Journal of Personality and Social Psychology, 37, pp. 1477-1486, 1979.

240. D. B. Kandel and M. Davies, Cocaine Use in a National Sample of U.S. Youth:

Epidemiology of Cocaine Use and Abuse (NIDA Research Monograph, DHHS

Publication No. Adm. 91-1787), U.S. Government Printing Office, Washington, DC,

1991.

241. D. Gottfredson, Schooling and Delinquency, in New Directions in the Rehabilitation

of Criminal Offenders, S. E. Martin, L. B. Sechrest, and R. Redner (eds.), National

Academy Press, Washington, DC, 1981.

242. J. S. Brook, D. W. Brook, A. S. Gordon, M. Whitmand, and P. Cohen, The Psycho-

social Etiology of Adolescent Drug Use: A Family International Approach, Genetic,

Social, and General Psychology Monographs, 116:Whole No. 2, 1990.

152 / BIRCKMAYER ET AL.



243. W. B. Hansen, J. W. Graham, J. L. Sobel, D. R. Shelton, B. R. Flay, and C. A.

Johnson, The Consistency of Peer and Parent Influences on Tobacco, Alcohol, and

Marijuana Use among Adolescents, Journal of Behavioral Medicine, 10, pp. 559-579,

1987.

244. G. M. Barnes and J. W. Welte, Patterns and Predictors of Alcohol Use among 7-12th

Grade Students in New York State, Journal of Studies on Alcohol, 47, pp. 53-62,

1986.

245. D. S. Elliot, D. Huizinga, and S. S. Ageton, Explaining Delinquency and Drug

Use, Sage, Beverly Hills, California, 1985.

246. I. Lazar, R. Darlington, H. Murray, J. Royce, and A. Snipper, Lasting Effect of

Early Education: A Report from the Consortium for Longitudinal Studies,

Monographs of the Society for Research in Child Development, 47, pp. 2-3, Serial

No. 195, 1982.

247. J. L. Lochman, Cognitive-Behaviors Intervention with Aggressive Boys: Three

Year Follow-up Effects, presented at the 96th Annual Convention of the American

Psychological Association, Atlanta, Georgia, 1988.

248. J. O’Donnell, J. D. Hawkins, R. F. Catalano, R. D. Abbott, and L. E. Day, Preventing

School Failure, Drug Use, and Delinquency among Low Income Children: Long-

Term Intervention in Elementary Schools, American Journal of Orthopsychiatry, 65,

pp. 87-100, 1995.

249. J. D. Hawkins, R. F. Catalano, and J. Y. Miller, Risk and Protective Factors for

Alcohol and Other Drug Problems in Adolescence and Early Adulthood: Implications

for Substance Use Prevention, Psychological Bulletin, 112, pp. 64-405, 1992.

Direct reprint requests to:

Dr. Johanna Birckmayer

PIRE

11710 Beltsville Drive

Suite 300

Calverton, MD 20705

e-mail: birckmayer@pire.org

ENVIRONMENTAL STRATEGIES / 153



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


