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Introduction

Trends in Tobacco Use Among
Young People
Smoking prevalence among youth underwenta
sustained and substantial decline for about a decade
from the mid-1970s to the mid-1980s. The Monitoring
the Future study, funded by the National Institute on
Drug Abuse, hasassessed the substance use behaviors
of large representative samples of high schoolseniors
annually since 1975 (Giovinoet al. 1994; Johnston etal.
1994). The data from this multiyear study have shown
that daily cigarette smoking reached a peak of about 29
percent amonghigh school seniors in 1977. Daily smoking then declined steadily until 1986, falling below 19
percent, but has shownlittle change since. Detailed
analyses of trends in smoking by adolescents in 19741991, based on Monitoring the Future data and two

othernationalhealth behavior surveyseries, also have
shownconsistent evidence that smoking prevalence
amongadolescentshas generally been stable since about
1985 (Nelsonetal. 1995). In 1997, daily cigarette smoking in the month before the survey wasreported by 24.6

percent of high school seniors, the highest level since

1979, when 25.4 percent reported daily smoking. Longterm trends show that daily smoking among seniors
wasat a 25-yearhigh of 28.8 percent in 1976 and 1977,
declined to 21.3 percentin 1980, varied in the range of
18-21 percent from 1980 to 1991, and decreased to 17.2

percent in 1992. After that, seniors daily cigarette use
increased steadily to reach 24.6 percent in 1997, then
decreased to 22.4 percentin 1998 and remainedstatistically unchanged at 23.1 percentin 1999 (Johnstonet al.
1999). A recent report with more current prevalence
estimates and trend data from 1991 through 1997 shows
that current cigarette use increased overall and for

white, black (the racial/ethnic terms black and Af-

rican American are both usedin this report, according
to the usagein the study cited), and Hispanic high
school students (Centers for Disease Control and Prevention [CDC] 1998). Even so, the prevalence of smok-

ing among African American high school seniors was

lower than that for Asian Americans/Pacific Islanders

and for American Indians Alaska Natives (US Department of Health and HumanServices [USDHHS] 1998).

Although the decade-long decline in smoking
prevalence among youngpeople stalled in the mid1980s, it has persisted among all major adult population groupsin the United States (Giovinoet al. 1994).

Changes in prevalence among young people thus do
not seem to beclosely linked to changes amongadults
(Reid et al. 1992) and may be more heavily influenced
by other social forces. Downwardtrends in smoking
by adults may,for instance, be partly the result of the
continued accumulation ofscientific knowledge about
the long-term health consequences of smoking and
of secondary exposure to cigarette smoke (USDHHS
1989; Environmental Protection Agency 1992). That
no such downward trend was observed among most
groupsof adolescents in the past decade mayreflect
otherfactors: prices of tobacco products decreased (see
Chapter 6); during the 1980s, public educationefforts
to prevent tobacco use among young people diminished; and youth-oriented marketing by cigarette
manufacturers intensified (Nelsonet al. 1995). Moreover, because of the highly addictive nature of cigarette smoking, the recent increases in prevalence of
smoking among young people could carry over into
their adulthood and eventually arrest or reverse the
long-term declines that have persisted for decades
(CDC 1994a; Giovinoet al. 1994).
In a similar vein, a major portion of tobacco con-

sumption at the beginning of the 20th century was
in the form of spitting tobacco. The emergence of
machine-madecigarettes as the dominant form of tobacco use in the 1930s (see Chapter 2) was accompanied by a 38.4-percent decline in total smokeless
tobacco production from 150.2 million to 92.5 million
pounds between 1944 and 1968.
In the early 1970s, however, the market for
smokeless tobacco reemerged. Between 1970 and 1981,

the production of fine-cut tobacco, used in the manufacture of moist snuff, increased threefold from 4.8

million to 15.2 million pounds (USDHHS1986). Sales
of moist snuff have increased every yearsince the Federal Trade Commission (FTC) began monitoringit,
from 36.1 million pounds in 1986 to 55.3 million
poundsin 1997 (FTC 1999). Loose leaf chewing tobacco has seena slight decline in sales over this period, from 65.7 million pounds in 1986 to 51.8 million

poundsin 1997.

The growthin the sales of moist snuff has been

attributed to a smokeless tobacco advertising and
marketing campaign that encourages young nonusers to experimentwith low nicotinestarter products
withtheintent of graduating new usersto highernicotine brands as dependenceprogresses (Connolly 1995).
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Thebasis and successof this graduation strategy is
supported by laboratory and epidemiologic data
as well as tobacco industry documents. Smokeless
tobacco manufacturers appear to be able to manipulate the nicotine-dosing characteristics of their products and have developed moist snuff products with a
wide range of bioavailable nicotine (Henningfield
et al. 1995; Djordjevic et al. 1995; Food and Drug
Administration 1996; Tomar and Henningfield 1997).
A nationallongitudinal study found that young males
were twice as likely to switch from a brand with low
or medium nicotine delivery to a high nicotine delivery product than to switch in the opposite direction
(Tomaret al. 1995). Advertising and promotional
expenditures have increased for nearly every year

between 1986 and 1997, from $76.7 million to $150.4

million (FTC 1999). In 1997, $103.6 million was spent
for advertising and promotion of moist snuff.
Smokeless tobacco useis primarily a male behavior. Use of snuff and chewing tobacco by young males
increased sharply through the 1970s and early 1980s.
Data from the National Health Interview Survey indicate that the prevalence of smokeless tobacco use
among males aged 18-24 years increased from 2.2 percent in 1970 to 8.9 percent in 1987 and declinedslightly
to 8.4 percent in 1991 (Giovinoetal. 1994). Based on
CDC s Youth Risk Behavior Survey, the prevalenceof
past-month smokeless tobacco use remainedat about
20 percent among high school males during mostof
the 1990s (CDC 1992; Kann et al. 1995). Recent data

indicate that smokeless tobacco use maybestarting to
decline among high school males (CDC 1998).
More vigorousstepsare clearly required to prevent young people from beginning to use tobacco
products. This chapter considers the effect of educational programsin such prevention. Throughout the
discussion, the term education is used to encompass
the rangeof activities that impart knowledge,alter perceptions, and modify behavior.

Reasons Young People Smoke
The public health importance of smoking among
young people has generated a substantial amountof
research on whytheytake up the habit. The results of
these efforts have provided severalconsistentinsights
that have been reviewedin detail and summarized in
recentreports (Lynch and Bonnie 1994; USDHHS1994).
Development of tobacco addiction is a staged
process that requires severalyears to progressfrom initiation to acquisition of an established habit (Leventhal
and Cleary 1980; McCarthy 1985; see also Flay 1993).
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Theinitial stages are consistently associated with a
well-defined group of risk factors. Early adolescence
(aged 11-15 years, or 6th-10th grades) is the period
when people are mostlikely to try smoking for the
first time. Especially at risk are adolescents whose
parents or guardians smoke or have lowerlevels of
incomeand education (USDHHS1994).
Young people s perceptions of smoking behaviors in proximal and wider social environments are
among the most powerful psychosocial forces influencing whether they begin to smoke (USDHHS1994).
Cigarette smoking amongfriends, peers,siblings, and
others from the young person s immediate environmentis consistently associated with smokinginitiation. The influence of friends and peers seemsto be
especially powerful in the early stages of developing
a smoking habit. Perceptionsof the larger social environment also seem to have considerable influence on
smoking decisions. Adolescents tend to overestimate
the prevalence of smoking among people their own
age and amongadults. Such perceptions andin general, susceptibility to becoming a smoker arelikely
to be strongly influenced by theeffects of advertising
(Evanset al. 1995). Yourig people whoperceive high
levels of smoking amongtheir peers and who report
that peers are morelikely to approveofcigarette smoking are morelikely to become smokers themselves.
These external influencesare likely supported or
opposed by internal, personal factors. The personal
factors most often associated with smokinginitiation
include the young person sbelief that cigarette smoking is linked with positive functions, such as having
a positive social image and bonding with a peer group.
Among young women, smoking may be viewed as a
means of weight control (French et al. 1994). Adoption of such perceptions mayreflect, in part, the influence of a larger social environment in which smoking
is presented through local and mass media as an

adventurous and glamorous adult behavior. Thus,

smoking provides some young people a perceivedtransition from childhood to adulthood (USDHHS1994).
These findings, summarized in the 1994 Surgeon
General s report Preventing Tobacco Use Among Young
People, strongly suggest that tobacco use is socially
learned by children and adolescents andthatit tends
to have socially relevant meanings for them (USDHHS
1994). Smoking prevention programs should thus
address the most salient psychosocial dimensions
that can influence a young personto not begin smoking. These dimensionsinclude enabling the young to
cope with direct social pressure to smoke from their
friends and peers and correcting or preventing
misperceptions about the social effects and short-term
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health consequences of smoking, about peers and
adults attitudes toward smoking, and about smoking
prevalence.
Educational Models for

Smoking Prevention

During the past two decades, several different
theoretical orientations and program objectives have
emerged for educational approaches to smoking prevention. Several changes haveinfluenced these events:
research and evaluation results that highlighted the
ineffectiveness of the models usedin earlier programs,
the accumulationofconsistentresearch characterizing
the process of smoking initiation, advances in theories of humanbehavior, and promisingresults obtained
from initial tests of newer educational models.
Another important change is the expansion from
relatively simple strategies and educationaltechniques
to more complex plans that use multiple educational
channels. Complex sociobehavioral problemsare thus
being addressed with more intensive educational
strategies.
The earliest group (mostly from the 1960s and
1970s) of evaluated programsdesigned to preventadolescents from beginning to smoke was based on an
information deficit model (USDHHS 1994), This
approach assumedthat adolescents,as rational creatures, would refrain from cigarette smoking if they
were supplied with adequate information demonstrating that this habit causes serious harm to the body.
The educational techniquesassociated with these pro-

gramsincluded lectures, demonstrations,films, post-

ers, and books intendedto raise levels of awareness
and comprehension ofhealth effects. Many programs
based solely on this objective did increase knowledge
among children and adolescents, as intended, but the
programswereconsistently foundto beineffective in
dissuading young people from smoking (Goodstadt
1978; Thompson 1978; Kinderet al. 1980; Schapsetal.
1980, 1981). Althoughthis approach alone wasclearly
inadequate, information about the health and social
consequences of smoking wasretained as an important componentof later developments in smoking
prevention education.
Thelimitations of this approachled toefforts in
the 1970s to identify a more complexset of personal
factors related to cigarette smoking by young people.
Once these factors were identified, educational programscould be developedto try to modify them. Studies conducted during these years often observed that
the use of cigarettes was associated with negative or

antisocial patterns of adolescent behavior (USDHHS
1994). Educators interpreted these patternsasreflecting reduced levels of perceived self-worth and poor
attitudes toward family, school, and community;
these factors were hypothesized to be the root causes
of smoking initiation. Various educational strategies
to address these broad educational targets included
programsfocused onclarifying values, buildingselfesteem, and developing generalskills for decision making, communication, and assertiveness.

Such efforts to prevent smoking initiation by
helping young people develop stronger intrapersonal
resources and general social competence have been
collectively referred to as the affective education
model. Evaluationsof these programs, however, dem-

onstrated that they were not much moreeffective in
reducing cigarette smoking among youngpeople than
programs based onthe information deficit model
(Schapset al. 1981; Durell and Bukoski 1984; Hansen

1992). Theaffective education strategy did mark the
beginning of promising trendsin designing education
programsto prevent smoking: many programs began
more directly incorporating results from research
about factors found to influence smokinginitiation and
began including more powerful theoretical models of
behavior change.
By the mid-1970s, results of analytic and theoretical research began to highlight a complex set
of psychosocial factors associated with smoking
initiation. Numerousstudies had consistently found
that smoking experimentation by the young wasassociated with peer smoking, smoking by othersin the
immediate social environment, and other social and
psychological factors (USDHHS 1994). Although the
resulting psychosocial intervention programs were
developed through several different conceptual perspectives, they tended to share a core set of components that compose whatis generally called thesocial
influences model (USDHHS1991). This model focuses
on the developmentof social skills to resist social
influences that encourage smoking.
Theinitial efforts to design programs based on
these findings used a public health model: the problem was conceptualizedasa social contagion in which
the habit spread through a population by passing from

onepersonto another. This concept directed program

efforts toward strengthening the resistance of nonsmoking adolescentsto the behavior of their smoking
peers. For example, Evans and colleagues (1978) at
the University of Houston used methodsderived from
communications and social learning theories to try
inoculating young people against peerinfluences to
smokecigarettes; the study group of adolescents was
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shown videotaped models of credible peers who successfully resisted such influences (McGuire 1964).
This approach was developed further in smallscale studies that added other objectives and used
other educational technologies (Botvin et al. 1980;

McAlister et al. 1980; Perry et al. 1980). The appealof
the overall conceptual approach and the generally
positive results of this initial group of studies stimulated a sustained evolution of the approach through
several stages of development; the result was a generally recognized social influences model for schoolbased programsto prevent smoking (Flay 1985).
The main goal of this approach was to equip
younger adolescents with specific skills and other
resources that would help them resist direct and indirect social influences to try smoking cigarettes. The
specific objectives usually included having the young
personlearn the short-term negative social and health
consequences of smoking and the advantages ofremaining a nonsmoker; learn that a relatively small

proportion of young people and adults are regular
smokers; recognize the social influences in the imme-

diate environment and from the wider community and
culture that promote smoking; and develop specific
skills for managingdirect social pressures from friends
and peers, as well as indirect pressures from adult
modeling, the mass media, and tobacco industry mar-

keting. Although representing a significant departure
from previous approaches, this model retained
the provision of information on the negative shortterm consequences of smoking (from the information
deficit model) and continued to emphasize the development of social competencies (from the affective
education model).
Social influences strategies have typically been
applied through school-based programsfor students
in sixth through eighth grades(primarily during early
adolescence). These programs have taken various

formats, used different delivery methods, and been

offered to diverse student populations.
By the mid-1980s, detailed analyses of research
results indicated that social influences programs were
consistently more effective than programs based on
the information deficit or affective education models
in preventing cigarette smoking (Tobler 1986, 1992;
Rundall and Bruvold 1988; Hansen 1992; Bruvold
1993). Some reviewers, however, wondered whether

this evidence was strong enoughtojustify developing
public policies that would make these school-based
programsa large-scale, key componentof policies to
prevent tobacco use (Flay 1985; Cleary et al. 1988;
Kozlowskiet al. 1989).
Concern focused on the quality of the effects
achieved, the quality of the evaluation research that
provided the evidence, and the generalizability of the
programs. The programs effects reported up to the

mid-1980s were not consistently achieved, were of
short duration, and tended to be small. For example,

Drug Abuse Resistance Education (D.A.R.E.), a drug
resistance program that included but was not primarily focused on tobacco use, has been in wide use
since the mid-1980s. A recent meta-analysis of published and unpublished results concluded that the
program's effect on tobacco use was small at best
(Ennett et al. 1994). Limitations in evaluation
methods such as outcome measurement,attrition ef-

fects, consistency between assignmentand analysis
units, and completeness of reported effects on total
populations precluded drawing clear conclusions
about program effectiveness. These reviewers also
were concerned that the programs might be too complex to be carried out in most schools by mostclassroom teachers. Since 1990, many of these questions
have been addressed by research on these educational
strategies (Graham etal. 1991).

Recent Research on Educational Strategies for Smoking Prevention

Most early research programs on smoking prevention were located exclusively in school settings.
Schools provide direct accessto target populations and
have a mission consistent with smoking prevention
education.

Schools, however, have some inherent

limitations that reduce their usefulness as exclusive
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channels for such education; the obvious oneis that

school programs cannotreach individuals who leave
school. This section reviews shorter-term and longerterm studies of the effects of school-based smokingprevention programs(Table 3.1). The section also reviews
studies of prevention programs that havetried to

Reducing Tobacco Use

enhance such programs by combining them with educational activities directed toward young people
through parents, community programs, and the mass
media or by combining them with programsthattargeted multiple substances.

Shorter-Term Follow-Up of
School-Based Programs
The groupof studies summarizedin this subsection evaluated programs that were based, with few
exceptions, exclusively on educational experiences
provided in school classrooms. These studies generally have addressed methodological problems commonly found in earlier evaluations of smoking
prevention efforts. Improvementsinclude use of biochemical measures to enhance the accuracyof selfreported smoking behavior, attentionto validity issues
related to attrition, and improved consistency between

units of assignment to treatment and units of analysis.
Mostofthis initial group of studies also improved
on earlier reports by using more diverse study populations to test these programs and by following
participants into the first year of high schoolto assess
smoking prevention effects at an intermediate stage
of adolescent development. The studies described
and analyzedin this subsection thus representthe currentstate of the art in the evaluation of school-based
smoking prevention.

Project Towards No Tobacco Use
Project Towards No Tobacco Use (Project TNT)
wasdesignedto assesstherelative effectiveness of three
main components of most smoking prevention pro-

gramsbased on the social influences model (Sussman

et al. 1993b, 1995). The investigators developed separate classroom curricula to address each of these com-

ponents (Sussman 1991; Sussmanet al. 1993a). Thefirst

curriculum providedsocialskills to help students more
easily refuse direct offers of cigarettes from peers; the
second provided methodsto counteract the impactof
indirect pressures to smokecigarettes, such as smoking
(real or perceived) by peers or adults, tobacco industry
advertising, and exaggerated notions of the actual
prevalence of smoking among peers and adults; and
the third improved knowledgeof the short-term and
long-term negative effects of smoking. A fourth curriculum addressed all three of these areas and was
similarto the social influences model used with many
other school-based smoking prevention programs.
Each curriculum included 10 lessons designed for

seventh-grade students. The curricula were delivered
on 10 consecutive school daysbytrained health educators employedbythe project. A control group received
the standard curriculum.
The study included seventh graders from 48
junior high schools in 27 southern California school
districts. Students from 8 schools were assigned to
receive one each of the four curricula; students from

the remaining 16 schools were assignedto receive the
standard education program providedbytheir schools.
These populations wererelatively diverse: about 40
percent were from minority ethnic groups. Student
reports of smoking behavior were measured immediately after the curricula were completed in the seventh
grade (n = 6,716) and one yearlaterin the eighth grade
(n = 7,052).

Analysesof these data indicated that the curriculum that combined all three main objectives drawn
from the social influences model achieved the lowest
increase in weekly smoking prevalence (defined as
smoking one or more cigarettes per week); this increase
was 64 percent lower than the increase in the control
group. The curricula that focused onindirect pressures
to smokecigarettes and on negative consequences of
smokingalso weresignificantly moreeffective than the
control condition. The curriculum that focused on
refusal skills did not yield results significantly different from the comparison condition. Changes in
psychosocial mediators of program effects were consistent with these results (Sussmanet al. 1993a). Similar effects were obtained for smokeless tobacco use.
A two-year follow-up survey, completed when the
participating students were in ninth grade, showed
that the combined curriculum continuedto havea significant impact on weekly smokingrates after these
students entered high school (Dentetal. 1995).
Know Your Body
The Know Your Body (KYB) program,a schoolbased effort to reduce risk factors for chronic disease
among young people, addressed cigarette smoking
status, dietary behaviors, and physicalfitness through

curricula for fourth- through ninth-grade students
(Walter 1989: Walter and Wynder 1989).

Program

components included parent education and periodic
student health examinations. Designed to meet the
rapidly changing educational needs of young people
in this age group, the six-year curriculum progressed
from a focus on knowledgeand beliefs to a focus on
decision-makingskills (Walter and Wynder 1989). In
the fourth and fifth grades, the curriculum s component on smoking prevention concentrated on students
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Table 3.1. School-based and multifaceted educationalstrategies

Project name

Educational methods

School-based educationalstrategies with shorter-term follow-up
Project TNT (Towards No Tobacco Use)

2 years; 10 class sessions delivered by projectstaff in grade 7

Know Your Body

6 years; multiple risk factor curriculum delivered weekly by
classroom teachers in grades 4-9, plus parent education

SHOUT(Students Helping Others
Understand Tobacco)

3 years; 18 class sessions in grades 7-8 delivered by projectstaff,
plus telephone and mail contact in grade 9

School-based educationalstrategies with longer-term follow-up
Life Skills Training Program

3 years; 30 class sessions delivered by teachers in grades 7-9

Minnesota Smoking Prevention Program

1 year; 5 class sessions in grade 7 delivered by teachers and peers

Waterloo Smoking Projects

3 years; 11 class sessions delivered by project staff in grades 6-8

Project ALERT

2 years; 11 class sessions delivered by teachers and peers in
grades 7-8

Multifaceted educationalstrategies
Class of 1989 Study (Minnesota Heart
Health Program)

5 years; 17 class sessions delivered by teachers and peers in grades
7-9, plus related school courses and activities and very intensive
community education directed toward adults

Midwestern Prevention

Project

3 years; 15 class sessions delivered by teachers and peers in grades
6-7 or 7-8, plus parent education and participation in school
curriculum,informational media, and community organization

University of Vermont School and
Mass Media Project

4 years; 15 class sessions in grades 5-8 or 6-9 or 7-10 delivered by
teachers, plus 540 television and 350 radio spot broadcasts each year
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Design

Results*

Comment

5 conditionstested in 48 schools

64% less weekly smokingfor full
intervention group by end of
grade 8 and 55% by endof grade 9

Very large short-term effect
achieved by moderately intensive
school program

2 conditions in 15 schools
(n = 911)

73% less smoking by end of
grade 9

Very large short-term effect
achieved by very intensive school
program with parent education

2 conditions in 22 schools
(n = 3,655)

33% less monthly smoking by end
of grade 9

Large short-term effect achieved
by intensive school program
supplemented with other contacts

3 conditions tested in 56 schools
(n = 5,954)

18% less weekly smoking
observed at grade 12

Large sustained effects achieved
by very intensive school program

4 conditions tested in 18 schools

Program effects at grades 8
and 9 but notat grade 12

No long-term effects of
less-intensive school program

(n = 654)

Program effects at grades 8
and 9 but not at grade 12

Nolong-term effects of moderately intensive school program

3 conditions tested in 30 schools
(n = 6,527)

Program effects less at grades 8
and notat grade 12

No long-term effects of moderately intensive school program

2 conditions tested in 13 schools
(n = 2,401)

39% less weekly smoking by end
of grade 12

Large sustained effects achieved
by intensive school programs
supported by intensive community programs

2 conditions tested in 42 schools
(n = 5,065)

32% less monthly smokingafter
1 year; 19% less monthly smoking
by end of grades 9-10

Large short-term effects achieved
by intensive school program supported by parent education, mass
media, and community programs

2 conditions tested in 50 schools
(n = 5,458)

40% less weekly smoking by end

Large sustained effects achieved

smoking at end of grades 10-12

combined with intensive mass
media intervention

(n = 6,716)

(n = 7,030)
2 conditions tested in 22 schools

of grades 8-10; 31% less weekly

by intensive school program

Results are reported relative to a comparison group.
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health beliefs about smoking. Social influences, both

direct and indirect, on decisions about smoking were
addressedin the sixth through eighth grades. Psychological influences, suchasstress andself-image, were
addressedin the ninth grade.
The classroom program wasdelivered by the stu-

dents usual classroom teachers, who had beentrained

by project staff. The overall curriculum required about
two hours per week throughoutthe schoolyear.If the
curriculum gave equal attention to each of the three
targeted behavioral areas, the smoking component
would include about 24 hoursof class time per year
over six years. The parent education component
of the program includedparticipation in students
homework from the curriculum, attendanceat school

meetings about the program,receipt of program newsletters, and self-assessmentof risk factors for chronic
disease.
The program wasinitially tested with students
attending the fourth grade in 15 elementary schools
from suburban communities near New York City
(Walteret al. 1989). Students in eight schools received
the KYB educational program, and students in the
remaining schools received only measurementactivities from the study. The follow-up surveyin the ninth
gradeincluded 593 students (65 percent) from the original study cohort.
Analysesof these data showed that students who
had received the program weresignificantlyless likely
than students not receiving the program to smokecigarettes (verified through salivary cotinine measures).
Smoking prevalencein the ninth grade was73 percent
lower amongstudents whohadreceived the program.
This smoking prevention effect was stronger among
boys than among girls. Favorable changes in health
knowledge, dietary behavior, blood cholesterol, and
obesity were also observed (Walteret al. 1988; Walter
and Wynder1989).
Project SHOUT
The Students Helping Others Understand
Tobacco (SHOUT) project was designed to assess the
effectiveness of a prevention program delivered to seventh through ninth graders by trained college undergraduates through classroom activities and telephone
and mail support (Elder et al. 1993b). The program

began with 10 class sessions distributed throughout
the seventh-grade school year. Components focused
on pressures to smoke, refusal skills, negative social
and health consequences of smoking, decision making, and commitment to nonsmoking. In the eighth
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grade, eight classroom sessions reviewed refusal skills
and engaged students in community action projects,
such as encouraging others to quit, writing letters
abouttobaccoissues to mass media organizations and
tobacco firms, and debating issues about tobacco

use. Throughout the ninth grade, when students had
transferred into secondary school, the college undergraduatestrained by the program staff madefour supportive telephonecalls to each participant; 69 percent
of participants were reachedat least once (Elderetal.

1994a). Also during the ninth grade, five newsletters

were mailed to students and twoto their parents.
This program wasinitially tested in 22 southern
California schools. Students from 12 schools received
the SHOUTprogram,and students from the remaining schools did not. About 45 percent of the students
were from minority ethnic groups. The effectiveness
of the program wasassessed through classroom and
mail surveys conductedat the end of each ofthe three
years. The ninth-grade survey included 2,668 members (73 percent) of the original study cohort.
By the end of the ninth grade, the prevalence of
monthly smoking (defined as smoking one or more
cigarettes per month) was about 33 percent lower
among students who hadreceived the program than
among those whohadnot. Therelative difference in
the two groups reported smoking increased each year
and wasstatistically significant at the end of the ninth
grade. Theresults at the end of the ninth grade were
particularly encouraging, because program contact(via

telephonecalls and newsletters) wasless costly. It was
not possible to assess whether program effects had
accumulated during the seventh and eighth grades.
Results for ethnic subgroups wereconsistent with these
overall results but were not alwaysstatistically significant. Similar effects for ninth graders were obtained
for weekly cigarette smoking and for smokeless tobacco use. Assessments of cigarette refusal skills
amongstudents receiving and not receiving the program indicated that the program hadpositive effects
on this mediator of smokinginitiation at the end of
the seventh grade but not subsequently (Elder etal.
1993a, 1994b). As was found with Project TNT, the

results of the SHOUTprogram did not in general support a strong link betweenrefusal skills and smoking
behavior. In an extension of this program, newsletters and supportive telephonecalls were offered again

in 11th grade to a subset of the original intervention
group. Results of an additional follow-up survey
suggested positive effects of providing continued
smoking avoidance supportto students throughoutthe
secondary school years (Eckhardt et al. 1997).
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Longer-Term Follow-Up of
School-Based Programs
The preceding group of studies did not address
whether the observed prevention effects were permanent or whether they simply represented delays in
smoking initiation from middle school to later high
school years. Because few people begin smoking
after high school, programsthat prevent young people
from smoking throughout the high school years are
likely to prevent young people from ever becoming
regular smokers.
Several studies of school-based programsto prevent smoking have followed participating students
into the later years of high school to assess the durability of effects several years after the programs were
implemented.
Life Skills Training Program
The Life Skills Training (LST) Program was
designedto help adolescents develop a wide spectrum
of personal and social skills, including those related
to preventing cigarette smoking and the use of alcohol and other drugs (Botvin et al. 1990a). The core
program consists of 12 curriculumunits designed to
be taught in 15 class periods to seventh graders. The
problem-specific components of the LST Programare
similar to those included in smoking prevention programs focused more directly on the social influences
model. These components include offering practice
in assertively resisting peer pressure to smoke and
providing information about the negative short-term
social consequences of cigarette use, the decreasing
social acceptability of use, and the actual prevalence
of use among adolescents and adults. Other program
components address the developmentof generic personal and social competencies, such as communication skills and waysto develop personalrelationships.
One of the notable strengths of this program is
the relatively large numberof separate trials reported
by the investigators. The largesttrial was conducted
among students attending 56 suburban and rural
schools in three geographic regions of New York
(Botvin et al. 1990a). Students in 34 schools received
the smoking prevention program, and students from

the remaining schools did not. The smoking preven-

tion program includedthe full 15-session LST Program

in the seventh grade, followed by a 10-session booster
program in the eighth grade and a 5-session booster
in the ninth grade. These programs were delivered
by the students usual classroom teachers, who had
been trained either through group workshopsfollowed

by monitoring, feedback, and reinforcementof implementation procedures or through use of a training
videotape. This study thus tested whether program
effectiveness could be maintained while using low-cost
methods for disseminating the program to large numbers of schools, teachers, and students.

Analyses of reports from the 4,466 students sur-

veyed at the end of the ninth grade (75 percentof the
original cohort) showed that the prevalence of cigarette smoking wassignificantly lower among students
who had received the LST Program than among those
who had not. Therelative difference in the smoking
scores was about 10 percent. Results were similar for
both teacher training conditions. The analyses indicated that most of the knowledge,attitude, and skill

variables that were targeted as mediators of effects
showedsignificant changes consistent with program
objectives. Programrecipients also had significantly
lowerlevels of marijuana use and alcoholintoxication.
Ina long-term follow-up of the LST Program,data
were collected from school, telephone, and mailed

surveys administered six years after the initial 56 public schools had been randomized to treatment and
control conditions (Botvin et al. 1995). The 3,597 pre-

dominantly white, 12th-grade students sampled represented 60.4 percent of the initial 7th-grade sample.
Among all students included in the 12th-grade
follow-up, weekly cigarette smoking was reported by
about22 percentof those receiving the intervention and
by 27 percent of those in the comparison condition,representing an 18-percent relative reduction in smoking
prevalence. For the subset of students receiving a reasonably complete version of the program, the relative
reduction in smoking prevalence was 26 percent. The
study is unique in demonstrating effects of a prevention program that lasted through high school. The
generalizability of these results to other populations and
schoolsettings is an important area for exploration.
Similar support for the effectiveness of the
LST Program has been obtained from shorter-term
studies of variations in implementation procedures
and study populations. These studies have provided
evidencefor the effectiveness of booster sessionsafter
the initial program delivery (Botvin et al. 1983) and
have compared the use of peers and teachers as program facilitators (Botvin et al. 1990b). Other studies

have replicated the short-term effectiveness of the pro-

gram with African American and Hispanic adolescents
(Botvin et al. 1989a,b, 1992). Components of the pro-

gramalso appear to have had positive effects when
implemented outside the context of a research project
(Bruvold 1990). These multiple tests of one approach
to school-based smoking prevention provide a
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well-rounded picture of the potential effectiveness of
various approaches. The results also demonstrate that
relatively intensive programs that address the core
objectives of the social influences modelin the context
of a larger curriculum can reduce smoking prevalence
in diverse target populations and school settings when
the curriculum maintains a reasonablelevel of integrity to the program design.
Minnesota Smoking Prevention Program
Two replications of a smoking prevention program basedonthesocial influences model were combined into a single study of long-term effects, the
Minnesota Smoking Prevention Program (Arkinetal.
1981; Murrayet al. 1984). The core program contained
units that identified social pressures to smoke, offered
practice in skills to resist direct social pressures, pro-

vided information about actual levels of smoking
among peers and adults, and provided information
about the negative short-term social and physiological consequences of smoking. These objectives were
addressedin five class periods delivered throughout
the seventh grade; no additional educational components were offered in later grades. Both replications
of the program comparedtherelative effectiveness of
same-age peerleaders and adult leaders.
The two studies included 7,030 seventh-grade
students participating in baseline surveys in 18 suburban Minnesota schools. In thefirst study, students
received a social influences program led by adults
or by peers or received an adult-led program of similar length on the long-term health consequences of
smoking. In the second study, conducted a yearlater,
seventh-grade students from the same 18 schools
received the adult-led or peer-led social influences program, the adult-led health consequences program, or
no specific smoking prevention program.
Results from thefirst study indicated that among
students who were nonsmokersat thestart of seventh
grade, those whoreceived the peer-led smoking prevention program were significantly less likely than
those whoreceived the adult-led programs to have
tried smoking by the end of the eighth grade; similar
results were seen for students whoatthestart hadalready tried smoking (Murrayetal. 1984). Results from
the second studyindicated that at the end of the eighth
grade, students who were initially nonsmokers and
whoreceived any of the test programs were significantly less likely than similar students from the schools
receiving no program to have tried smoking (Murray
et al. 1987). In the first study, differences amongtreat-

ment groups had diminished by the ninth grade and
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werenotstatistically significant. In the second study,
students whohadinitially tried smoking and who
received the peer-led programs had significantly
lower smoking prevalence than studentsreceiving the
adult-led health consequences program (Murrayetal.
1987). Modest effects of a peer-led program were
detected in an 11th-grade follow-up conducted for the
second study (Murrayet al. 1988).
Theinvestigators surveyed membersofthe original study cohorts whenthefirst study participants
were one year beyond high school and the second
study participants were in the 12th grade (Murrayet
al. 1989). Thosestill attending schoolin their original
districts participated in a classroom survey, and others were interviewed by telephone; participation exceeded 90 percentin both studies. Responses indicated
that the programs had nolasting differential effects
on smoking behavior.
Waterloo Smoking Projects
The Waterloo Smoking Projects (WSP) in Canada
tested a social influences program designedto follow
students from the sixth through eighth grades. The
program included three main components common
to social influences curricula (Best et al. 1984). The
first component provided information on negative
consequences of smoking, on smoking prevalencesin
the general population, and on social influences to
smoke. The second componentprovidedpractice in
skills to resist direct social pressures to smoke. The
third component focused on decision making and
public commitment to not smoke. These topics were
delivered in six sessions duringthefirst three months
of the sixth grade. Information aboutsocial influences
was reviewed in two boostersessionslater in the sixth
grade. Two additional boostersessions in the seventh
grade and onein the eighth grade featured student
presentations and discussions about smoking pressures and decisions. All sessions were presented by
graduate students who were membersof the project
staff.
The evaluation design for this study provided
methodologically stronger evidence for potential
longer-term effects than previous follow-upstudies of
school-based programs. The WSPwastested with students from 22 schools in two schooldistricts in southwestern Ontario (Flay et al. 1985). Students from half
the schools received the program, and students from
the other half did not. The schools were located in
urban, suburban,and rural areas. The study sample
included 654 studentstestedat the sixth-grade baseline
classroom survey.
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At the end of the seventh grade, 18 monthsafter

the baseline survey, results were reported for the 498
students (76 percent) who had beenpresentfor all
cross-sectional analysesat each time point. The analyses showed reduced experimentation with smoking
in the entire target population receiving the program
and reduced consumption among students who were
regular smokers before involvement in the program
(Flay et al. 1985). Longitudinal analyses showed
significantly less smoking among program recipients
who had already tried smoking before starting the
program. Psychosocial mediators, such as knowledge
and perceived control, showed changes throughoutthe
target population that were consistent with program
objectives (Flay et al. 1983).
Results at the end of the eighth grade were reported for the 439 students (67 percent) who hadparticipatedinall six school surveys administered through
that time (Best et al. 1984). These analyses indicated
that the program significantly reduced the amountof
experimental smoking amongthe subgroup that at the
baseline survey had reported never smoking. Effects
that had been detectedat the endofthe seventh grade
amongstudents with more smoking experience were
still apparent but no longerstatistically significant.
The project surveyed original cohort membersat
the 12th grade by classroom survey, mailed questionnaire, and telephone interview. This effort yielded
long-term follow-up data for 560 members (86 percent)
of the original study cohort (Flay et al. 1989). There
were no program effects at the 12th grade for any
smokinglevel in the overall study sample or for any
subgroupsdefined byinitial level of risk.

Project ALERT
The Adolescent Learning Experiences in Resistance Training (ALERT) school program wasbased on
a social influences model that included manyfeatures
commonto this type of program (Ellicksonet al. 1993a).
The overall goal was to provide young people with
the motivation and skills needed to avoid substance
use, including alcohol and marijuana as well as
cigarettes. The motivational component focused on
reducingbarriers to resisting social pressures, such as
normativebeliefs that most young people and adults
smoke, that this behavioris widely acceptable and

approved, and that smokinghaspositive physical and
social consequences. Theskill component focused on
practicing skills to resist direct social pressures to
smoke. Eight sessions covering these objectives were
delivered one week apart during the seventh grade;

three booster sessions reviewed the main points during the eighth grade.
This program was tested with students from 30
schools in eight school districts located in urban, suburban, and rural communitiesof California and Oregon
(Ellickson and Bell 1990). In theinitial school survey,

about 33 percentof these students were from minority
ethnic groups. Students in 20 schools received the
ALERTcurriculum,and studentsin the other 10 schools
did not. In 10 of the program schools, the curriculum
wasdelivered by classroom teachersalone;in the other

10 program schools, teachers wereassisted by older
peerleaders recruited from nearby high schools.
The initial assessment of this program wasreported for follow-up school surveys completed 15
monthsafter the baseline survey. After substantial
follow-up effort, about 60 percent of the baseline cohort of 6,527 students were included in these reports
(Ellickson and Bell 1990). Among studentsin thetreatment group who had experimented with smoking before the program, smoking was reduced by about 20
percent. Among students who had never smoked,
however, the program did notachievea statistically
significant reduction. Psychosocial risk factors targeted by the program,including beliefs about the consequences of use and perceived normsfor cigarette
smoking, showed changesconsistent with program
objectives (Ellicksonet al. 1993a). These findings were
generally consistent across schooldistricts in various
geographic regions with differing ethnic and socioeconomicprofiles; the results were notaffected by whether
an olderpeerassisted in delivering the program.
An additional follow-up of these students was
reportedat the ninth grade, two yearsafter the baseline
survey (Bell et al. 1993). These analyses included about
75 percent of the baseline sample. Earlier effects on
psychosocial risk factors persisted, but program effects
on cigarette smoking and other substance use behaviors had disappearedat this time (one year after the
end of the program).
A final follow-up survey was completed in the
12th grade, five years after the baseline survey and
four years after completionof the program;57 percent

of the baseline sample were included in these analyses (Ellicksonet al. 1993b). By the end of high school,
the program had nodetectable effect on cigarette smoking or other substance use behaviors; most program
effects on cognitive risk factors had also disappeared
by this time. Similar to the other longer-term followup studies, these outcomes indicated that program
effects eroded rapidly when the program ended and
that no effects on smoking behaviororrelated beliefs
were detectable at a later time.
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Summary of Recent School-Based
Research Studies
These reports reflect a high level of consistency
in approachestaken to prevent smokinginitiation and
in the results obtained. All studies used some form of
muitiple-session school curriculum that was based on
the social influences model and wasdelivered through
classroom activities beginning in the sixth or seventh
grade; all included a similar set of core curriculum
components; and ail reported achieving significant
differences in smoking behaviors for one year or more
after the program wasinitiated. For most programs,
significant differences were reported throughthe ninth
grade(the first year of high school and more than two
years after program initiation).
Somespecific features of these results strengthen
the case for the effectiveness of school-based social
influences curricula. The magnitude and scopeof the
effects achieved across studies were generally more
impressive than those reported by earlier studies. The
size of the reduction in smoking achievedat the eighth
and ninth grades andthe durationofthese effects were
larger than those of the short-term follow-upstudies.
Mostof these studies also reported substantial effects
on theory-based psychosocial mediators of cigarette
smoking that were targeted for change by the programs, such as relevant knowledge, attitudes, skills,

and perceived norms. These results thus indicated
important and persistent effects (at least for several
years) across a wide range of outcomesanticipated by
the theoretical approach. As discussed later in this
section, however, the effects did not persist in the
longer term.
Programsthat were successful in achieving prevention effects through the ninth grade tended to include a larger number of educational contacts with
students over a longer time period than mostearlier
programs. For example, Project ALERT included 11
class sessions over two years; SHOUTincluded 18 class
sessions, four telephone contacts, and five newsletters

over three years; the LST Program included 30 class
sessions over three grades; and the KYB programincluded an even larger numberofclass sessions over
six school years. These relatively intensive programs
successfully deterred young people from smoking
cigarettes and using other substances duringthe peri-

ods that these curricula were provided. Comparable
programs with smaller numbers of contacts over a
more limited time have reported achieving a less sustained effect on smoking initiation (Biglan et al. 1987;
Ary et al. 1990). These observations suggest a doseresponserelationship between how muchthe students
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are exposedto the social influences program and how
effective the program is in preventing students from
smoking. These results suggest that larger numbers
of educational contacts over a longer period of time
may yield larger and more enduring smoking prevention effects. This conclusionis strongly supported by
the long-term reductions in cigarette smoking prevalence achievedbythe relatively intensive LST Program.
The results were also obtained within a wide
range of curriculum formats. Some of the recent social influences programs havetried to reduce the
prevalence of several substance use behaviors often
linked in the behavioral developmentof young people.
These programs have included efforts within the same
curriculum to prevent the use of smokeless tobacco,
marijuana, and alcohol, as well as cigarettes. Includ-

ing several substances in the program objectives, as
might often be the case in ordinary school programs
to prevent substance abuse, does not appear to have
reduced the potential effectiveness of these programs
in reducing cigarette smoking. In several cases, the
positive effects on smoking behavior were also observed for other substance use behaviors. Similarly,
social influences programs have been successful in
diminishing smoking behavior when they have been
incorporated in larger health education program that
successfully addressed other health behaviors, such as
diet and physical activity. The success of programs
under this broad diversity of curriculum formats increases confidence in the theoretical relevance and
generalizability of this approach.
These studies also tested the social influences
model under various implementation conditions.
Successful programs were reported from a diverse
group of geographic areas and with urban, suburban,
and rural populations. A much wider mix of ethnic
student populations has been involved in these than
in earlier studies. Some studies reviewed here have
reported favorable programeffects for African American and Hispanic adolescents; similar programs have
demonstrated positive effects for American Indian
adolescents (Schinke et al. 1988, 1994; Moncher and

Schinke 1994). Successful programsalso used various
personnel to deliver the programs. These included
programs delivered by students usual classroom

teachers with or without intensive training, programs

delivered with and withoutthe assistance of peerleaders, programsdelivered by college undergraduate or
graduate students, and programsdelivered by profes-

sional staff members of the research team. These

diverse characteristics of successful programs further

support the generalizability of the social influences
model.
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The more recent studies can be interpreted with
much greater confidence than was possible with the
pioneering studies reviewed a decade ago because
of improvements in study design, measurement, and
data analysis methods. Internal validity has been improved by including larger numbers of schools and
students in study samples to enable investigators to
account for school-level effects on smoking behavior
(Murray and Hannan 1990). This approach also has
improved external validity by providing for tests of
programs with more diverse populations and placing
program activities farther from the direct control of
the chief investigators. In general, these reports have
thus provided stronger demonstrations than were previously available of the benefits of social influences
programsoverother school health education programs
tor preventing smoking. The reports also provide
greater assurances that the results obtained could be
achieved in many types of classroomsif this curriculum approach was implemented with a reasonable
level of fidelity.
The primary limitation of this promising record
of success is its generally short-lived nature. Three of
the studies that followed participants through the 12th
grade consistently found that effects had faded over
the high school years. The fourth, the LST Program,

demonstrateda statistically significant impact through
the 12th grade (Botvinet al. 1995). Thus, although the
majority of programs based on the social influences
model did not permanently protect young people from
pressures or desire to begin smoking, the evidence
showsthatall of these programs successfully delayed
this initiation for several years and that the most intensive of these programs reduced smoking prevalence
through the end of high school. These results demonstrate that larger-scale implementation of intensive interventions based on this model can achieve long-term
reductions in cigarette smoking among youngpeople.
Further suggestions for overcoming this duration
limitation may be drawn from these recent schoolbased studies. The studies provide evidence not only
for the importanceofoverall program intensity, or the

amountof exposure to the program (discussedearlier),

but also for the effectiveness of programsthattarget a
relatively broad array of educational modalities for
smoking prevention. The LST Program addresses a
spectrum of developmental concerns in addition to

using a core unit on resistanceto social influencesthat
promote smoking; this curriculum has been shownto

be effective with a wide range of populations. The
KYB program achieved smoking prevention effects
with a curriculum that was embedded in a larger
program to change health behaviors. The SHOUT

program included classroom-based communityaction
and advocacy componentsin addition to conventional
units based directly on the social influences model.
Such broader approaches within schoolsettings thus
seem to be effective in addressing the diversity of
smoking prevention needs among adolescents.
This perspective receives additional support from
a series of studies that havetried to identify more precisely the strengths of the social influences model by
testing main components separately. The design of
the Project TNT program evaluation provideda direct
comparison between the effects of four curricula
focused onskills training for resisting peer pressures,
on social norms aboutthe prevalence and acceptability of smoking, on knowledge of the negative consequences of smoking, or on a combination of the three
elements. Contrary to theory-based expectations, the
social skills curriculum did not perform as well as
the social normsor negative consequencescurriculum;
the combined curriculum hadthebest results (Sussman
et al. 1993b). Asimilar study found that a curriculum
based on correcting erroneous normative perceptions
was more effective than a curriculum ontraining in
resistance skills; the results also suggested that a combined curriculum addressing a variety of educational
needs about social influences on smoking was more
effective than curricula focused on individual components of the model (Hansen and Graham 1991).
These studies thus indicate that attempts to
reduce the scope of smoking prevention programs
to skills training aloneare likely to be ineffective. Although school programs are well suited to provide
skills training through direct modeling and practice,
as well as to convey knowledge about the consequences of smoking, they may not be as well equipped
to influence young people s perceptions of the prevalence and acceptability of cigarette smoking among
their wider peer group and adult society. As is
discussed in the next section, more complex and

intensive programs combining interventions within
and outside of schools may be needed to overcome
the powerful prosmoking cultural images fostered by
the larger social environment.

Research on Multifaceted Programs
Another group of recent studies has expanded
the traditional school-based scope of educational
methods to prevent smoking. To counteract the
multiple sources of social influences that promote
smoking initiation, these projects enlist the positive
influences of parents, community organizations,
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and the mass media in addition to offering strong
school programsbasedonthesocial influences model.
Relatively few examples of this new direction for
smoking prevention efforts have been reported. Educational objectives for these programshave generally
been developed directly from programs that have
school-based componentsonly, butspecific strategies
reflect various approaches, as might be expected when
new techniquesare being developed. Results provide
good evidence that these multifaceted educational
programscanachieve substantial smoking prevention
effects that persist throughoutthe high school years
moreconsistently than programsbased only in schools.
Minnesota Heart Health Program:
Class of 1989 Study
The Class of 1989 Study of the Minnesota Heart
Health Program (MHHP)testedtheefficacy of a schoolbased smoking prevention program conducted in the
context of a wide range of associated school and
community programs designed to improve health
behaviors. These programsfocusedcollectively on the
overall goal of reducing the risk of cardiovasculardisease among the adults of the targeted communities
(Perry et al. 1992).
Smoking prevention programswere providedin
the seventh through ninth grades. The main component of this multifaceted effort was based on the Minnesota Smoking Prevention Program (discussed in the
previoussection), which wasoneof the early successful designsfor a social influences program (Perry and
Jessor 1985). The Class of 1989 Study used a sevensession program delivered in weekly sessions during
the seventh grade by peer leadersassisted by teachers
(Perry et al. 1986). This program wasfollowed by a
two-session unit in the eighth grade that addressed
smoking and exercise and by an eight-session unit in
the ninth grade to prevent smoking and drug abuse.
Similar curriculum units on eating and exercise behaviors were added to the school curriculum after the
smoking prevention unit in the seventh grade (Perry
et al. 1988).
These classroom components were supported in
school by the developmentof health councils through

which students participated in other projects related

to the overall community program themeof cardiovascular risk reduction. Altogether, the students in
the Class of 1989 Study participated in five years of
educational programs that were provided through
their schools and were focused on smoking and other
health behaviors.
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The school-based educational components were
complemented and supported overthe entire program
period by community education and organization
activities intended to reduce three cardiovascularrisk
factors cigarette smoking, high levels of serum cho-

lesterol, and elevated blood pressure in adults ofthe

targeted communities (Mittelmark etal. 1986; Perry et
al. 1992; Luepkeret al. 1994). The activities included

individualrisk factor screening and education, which
wasreceived by more than 60 percent of all adults;
direct education sessions that were conductedin various community settings, which engaged more than 30
percentof all adults; food labeling education in grocery stores and restaurants; intensive mass media education; continued education of health professionals;

and community organizationto engagecitizens, health
professionals, and community leaders in developing
and carrying out annual community education plans.
Although the MHHPdid not demonstrate a significant
impact on adults (Luepkeretal. 1994), a set curriculum

and face-to-face training were found to increase the
participation of teachers (Perryet al. 1990a).
The effect of these interventions on the smoking
behaviorof the targeted students wasassessed through
an evaluation design in which students from one community received these direct and indirect interventions
and students from a matching community did not
(Perry et al. 1992). At baseline, the target population
consistedofall sixth graders attending the 13 elementary schools in these two communities. Longitudinal
analyses at each annualfollow-up considered students
whohadbeenpresentsince the baseline surveys. The
12th-grade survey included 45 percentof the original
cohortof 2,401 students. Cross-sectional analysesincludedall students participating in each survey.
Cohort analyses comparing weekly smoking
prevalence and amount of smoking showed that
students in the two communities did not differ significantly at the sixth-grade survey, which was administered before exposure to any substantial amountof
programactivities. Significant differences appearedat
the seventh-grade survey, which was administered af-

ter completion of the core components of the smoking
prevention program. Weekly smoking prevalence was
about 40 percentlowerin the treatment community co-

hort. Similar effects were foundin the cross-sectional
analyses. These significant differences were maintained
through the 12th-grade survey, three years after the
end of direct smoking prevention education and one
year after the end of general community education.
This study was oneofthe first demonstrations
in the United States that the effects of educational
programs to prevent smoking could be maintained
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through late adolescence and thus, theoretically,

throughlife. Longer-term community programs supporting these school-based components appeared to
play a key role in maintaining positive effects.
Midwestern Prevention Project

The Midwestern Prevention Project (MPP),

a three-year school-based program for preventing
substance use, was supported by several community
interventions explicitly designed for this purpose
(Pentz et al. 1989a). The school program consisted
of 10 classroom sessionsin the sixth or seventh grade
(depending on the year of transition into middle
school) and is the same as that reported by Hansen
and Graham (1991). These sessions emphasized the
negative consequencesofcigarette, alcohol, and mariJuana use; corrected misperceptions on actual levels
of use among peers and adults; discussed direct and
indirect pressures to use substances; practiced skills
to resist pressures for substance use; and obtained

public commitments to avoid substance use. These
activities were presented by classroom teachers with
the assistance of peer leaders. Ten homeworksessions
that involved parents participation accompanied the
school program. These sessions.emphasizedclarifying family rules on substance use, practicing techniques for avoiding substance use, and learning ways
to counteract media and communityinfluencesto use
substances. The mass media componentofthis program occurred throughoutall three years of program
effert and was equally available to program and control group students. Media messages focused on news
coverage of program activities through newspaper
articles, brief television news segments,and radio and
television talk show interviews with projectstaff.
During the second year of the program (occurring in either the seventh orthe eighth grade)for the
target cohort, a five-session classroom booster program

was combined with homework designed to keep parents actively engaged in prevention efforts (Pentz et
al. 1989b). School administrators, parents, and stu:
dents also planned and presented a parent education
evening featuring communication skills and school
policies on substance use (Rohrbachetal. 1995). Dur-

ing the third year of the program, community leaders

received training in organizing task forces to prevent
substance use. This program component,like the
media component, was equally capable of influencing
students in the program orthe control group (Johnson
et al. 1990).

The overall program was tested in 42 schools
from eight communities in the Kansas City metropolitan area. About 21 percentof the students from these
sixth- and seventh-grade target groups were from minority ethnic groups. Studentsfrom the target grades
in these schools were assigned to the school and parent components(24 schools) or to a delayed-treatment
control condition (18 schools). All students and parents were exposed to the mass media components
and were potentially exposedto theeffects of the community organization componentbeginning with the
third program year. Effects were evaluated by using a
one-third sampleof the large sixth- and seventh-grade
target group. This study sample wasobtained through
baseline surveysof all targeted students in 16 schools
and through a one-fourth sample from the remaining
schools (total n = 5,065).

Follow-up surveys combined sequential crosssectional surveys, including all students present at a
survey point, and longitudinal surveys of a subset of
baseline cohort members. The.one-year follow-up
sampleincluded 5,008 membersof the target population, who werethen in the seventh and eighth grades.
Monthly cigarette use was about 32 percent lower
among students who had received the combined
school, parent, and mass media programs than among
students who had received the mass media information only. Similar effects were observed among the
subset of students tracked longitudinally (Dwyeret
al. 1989).
;
Additional classroom surveys were completed
with 3,875 students two years after baseline, when the

students werein the eighth and ninth grades (Pentz et
al. 1989b). Significant program effects on monthly and
weekly smoking prevalence were maintained from the
one-yearfollow-up, although the magnitudeofthedifferences between program and control students was
smaller. Similar results were obtained from the panel
of students measured longitudinally (Pentz etal. 1989c).
The longitudinal panel from the original sample
was followed upinto the 9th and 10th grades (Johnson
et al. 1990). The baseline sample included 1,607 sixthand seventh-grade students, of whom 1,105 (69 percent) provided complete dataat both baseline and the
three-year follow-up. Analyses indicated a significant
treatment effect for monthly cigarette smoking. Stu-

dents receiving the entire programreported about
19 percent less monthly smoking than students who

received only the mass media and community organization components.
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University of Vermont School and
Mass Media Project

The University of Vermont School and Mass
Media Project (VSMM)evaluatedtheeffects of supplementing a school-based smoking prevention curriculum with intensive mass media campaigns carefully
targeted to the needsof adolescents. Both the school
and the mass media programsshared set of objectives consistentwiththe social influences model. These
commonobjectives stated that adolescents exposed to
the programs would perceive fewer advantages of
smoking, perceive more disadvantages of smoking,
acquiresocial skills to resist peer pressures to smoke,
andperceive that most people their age do not smoke
(Wordenetal. 1988). Other objectives concerned with
smokingcessation and awarenessof tobacco industry
marketing to young people were introduced as the target group matured.
The school program included grade-specific
lesson plans and teaching materials, and classroom
teachers received annual training. Curriculum content covered key elements of the social influences
model, such as short-term social and health conse-

quences, awarenessof social pressures to smoke,skills
for coping with peer pressures and other social pressures, and decision-making skills related to smoking
behavior (Flynn et al. 1995). The three-grade study
cohortreceived this program for four years, in either
the 5th-8th grades, 6th 9th grades, or 7th-10th grades.

The program required fourclass sessions for the units
in the 5th-8th grades and threeclass sessionsfor the
units in the 9th and 10th grades.
The mass media campaigns used the common
objectives and data from high-risk young peoplein six
predefined age and sex groups. High-risk students
were defined as those who had previous smoking
experience or who knewat least two people in their
immediate social environment who smoked, such as

parents, siblings, or friends. High-risk girls and boys
from three age groups participated in diagnostic research activities on two occasions duringthe study to
provide information needed to tailor the mass media
campaign to their needs (Wordenetal. 1988), These
data were used to developpilot mass media spots, which
wereassessed by small samplesof high-risk students.
Mass media advertisements that clearly ad-

dressed the commoneducationalobjectives and were

attractive to their intended target groups were pro-

duced for broadcast as 30- and 60-second television
and radio spots. Spots targeted to the six specific
target groups were broadcast on programsthat school
survey data had indicated were popular amongthese
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groups; 36 television and 17 radio spots were produced. An average of 190 television broadcasts, 350
cable television broadcasts, and 350 radio broadcasts
of these spots was purchased peryear for four years
in each target community.
Theevaluation design included four geographically separate but demographically matched metropolitan areas from three states (Flynn et al. 1992).
Students in two communities received the mass media and school programs for four years. Students in
the other two communities received only the school
programsduring these four years. Theinitial cohort
included all students from the fourth through sixth

grades from 50 elementary and middle schools; more

than 99 percent of these students (n = 5,458) participated in the first school survey. Interventions and
annualfollow-up surveys were conducted for the next
four years, beginning at the 5th-7th gradesin the 19851986 schoolyear and endingat the 8th-10th grades. A
classroom andtelephone follow-up survey attempted
to reach all original cohort members during the 10th12th grades.
Results after four years of the program concentrated on the 47 percentof the original cohort who were
fully exposed to the program components (n = 2,540).
These analysesindicated thatsignificant hypothesized
differences in mediators of program effects occurred
in the media-school communities beginning at the end
of the second program yearand that the amount and
prevalence of cigarette smoking were significantly
reduced at the beginning of the third program year
(Flynn et al. 1992; Wordenet al. 1996). By the end of

the four-year program period,alternative measuresof
smoking prevalence and intensity indicated that students in the media-school communities reported
34-41 percent less smoking than students in the schoolonly communities. Two years later, when the study
cohort was in the 10th-12th grades, differences
between smoking prevalencesin the two groups continuedto bestatistically significant and of similar magnitude (Flynnet al. 1994). Among students who were
at high risk for smoking in grades 4-6, further analyses showedthatthese interventions producedsignificant differences in weekly smoking prevalence at
grades 10-12 (Flynn et al. 1997). Cost-effectiveness
analyses indicated that the cost per student smoker
averted as a result of these interventions was about

$754 in 1996 dollars, and the cost perlife year gained

was about $696 (Secker-Walkeret al. 1997).

These findings showthat carefully targeted mass
media campaigns can addto school programs a sub-

stantial and enduring effect on smoking prevention

when the programefforts are sufficiently intensive
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and the educational objectives for these two channels
are closely coordinated. These interventions did not
include a substantial program componentdirected toward parents or other adults in the community. The
results provide powerful evidence of the influence of
mass media messages on health behavior decisions
made by young people.
Observations on Research on
Multifaceted Educational Programs
These studies are notable because theyall represent efforts to extend the impact of school programs
by enlisting the influence, preferably throughout adolescence, of other powerful forcesin the lives of voung
people and becausetheir effects more consistently exceed those achieved by programs involving only the
school (Table 3.1). This notion has added importance
in viewof the competition for curricular time within
schools. The studies that were able to follow up study
participants into the later high school vears have provided the best evidence thus far that programeffects
can be extended when educational or other prevention strategies include multiple components and take
place over longer terms. Because few people begin

smokingafter high school, these results suggest that
long-term multifaceted programscan prevent significant proportions of young people from smoking not
only during their junior and senior high school years
but also for the restof their lives.
The interventions used in these three studies
were based on a commoncore of approaches. The main
shared themewasthat a strong school program was
necessary to achieve substantial effects. The school
component of the MHHPincluded 17 class sessions
explicitly directed toward smoking prevention objectives over three school years; the MPP school program
included 15 class sessions over two school years, as

well as other school-based studentactivities; and the
VSMMincluded 14-16 class sessions over four school
years. Theintensity of these school programs wassimilar to the intensity of successful school-only programs
and approached that recommendedbyexperts (Glynn
1989; CDC 1994b). A related theme wasuseofthe social influences model in designing programs. Theresearch groups that developed the MHHPand the
MPPincluded investigators who were key contributors to the developmentof this model for school-based
programs. The design of the VSMM program components also closely followed this model.
Thethird shared themefor these studies wastheir
focus on entire communities. The MHHPwasprovided to, and evaluated in, all schools in a single

moderate-sized community and was supported by

communitywide mass media and organizational pro-

grams. Some components of the MPP were provided

to students, parents, and community members in an

entire large metropolitan area. The VSMM was provided to adolescents in two entire moderate-size
metropolitan areas, and the same large groups were
the focus of targeted media campaigns. The educational messages of the school-only programs, in contrast, generally did not reach beyond the walls of the
selected school. Directing messages to entire commu-

nities of adults and adolescents may have increased
the capacity of multifaceted studies to influence adolescents normative perceptionsof the prevalence and
acceptability of cigarette smoking.
The importance of the school component was
emphasized by results of a study conducted within
the context of the Stanford Five-City Project. This
study shared with the MHHP the goal of reducingcardiovascular risk factors in entire adult populations and
shared manyfeatures of the programs for adults
(Farquhar et al. 1990). The adolescent smoking
feature of this study assessed whether reductions in
cigarette smoking among adults (Fortmannetal. 1993)
were reflected among adolescents. A seven-session
smoking prevention program was provided to adolescents in 7th and 8th grades during the fourth programyear (Telch et al. 1982; Winklebyet al. 1993), and
a four-session cessation unit was provided to half of
the 10th-grade classes (Killen et al. 1988). Theeffect of
this combination of programs wasassessed through
cross-sectional population surveys conducted over a
10-year period. Nostatistically significant differences
in smoking prevalence were detected among participants aged 12-15, 16-19, or 20-24 years.

The duration of the community programsin the
MHHPwasoneyearless than thatof the Stanford study.
The school programs in the MHHP, however, were
much moreintensive and of longer duration. Although
differences in evaluation methodspreclude direct comparisons, results suggested that the MHHDP s substantial impact on the smoking behavior of adolescents in
the Class of 1989 Study depended onthe presenceof a
strong school-based programthat was enhancedby the
supportive community environment in which it was
conducted. The Stanford study s lack ofeffects on adolescents suggested that intensive, communitywide programs to reduce health risks among adults would not
be sufficient to change adolescent smoking unless these
programs were combined with more intensive school
programs. These contrasting results affirm that a strong
school programis important to the success of educational strategies for prevention.
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