Other variations in intervention approaches have
used media supplements and involved students’ par-
ents. Flay et al. (1987), for example, used a five-day
smoking-prevention curriculum in junior high school
classrooms and coordinated it with five different five-
minute video segments aired on a local television station.
The focus of these television segments was smoking pre-
vention, and they were followed the next week by five
more segments dealing with smoking cessation (Flay et
al. 1987).

Pentz et al. have trained health, science, and social
studies teachers to deliver a social influences program
that was reinforced by 10 homework activity sessions
involving parents and other family members in role play-
ing and other forms of behavioral rehearsal (Pentz, Dwyer,
etal. 1989). Ina related project, this group has developed
a component that asks parents to attend organizational
meetings, support school activities, and participate inan
educational workshop (Pentz, MacKinnon, Flay, et al
1989). The results of these studies are discussed later in
this chapter, along with other community programs.

Biglan, Glasgow, et al. (1987), have also designed a
component that tries to enlist direct parental support of
their standard classroom curriculum. The component
relies on a set of four mailed messages for parents of
participating students. These messages reinforce class-
room activities, encourage family discussions of smoking
in general, and urge parents to establish family policies
regarding smoking,. .

Walter, Vaughan, and Wynder (1989) embedded
smoking education in a comprehensive school health
education program, the Know Your Body Program, with
fourth- through eighth-grade students in New York. This
more comprehensive program had a significant impact
on multiple risk-related behaviors, including cigarette
smoking.

Finally, Cain, Dudley, and Wilkerson's (1992)
“Tar Wars” program has used health professionals
to deliver antitobacco messages with the help of
fourth-, fifth-, and sixth-grade children. The students
participate in a poster contest to counter the messages of
tobacco advertising, and a communitywide media cam-
paign complements the school program. Originating in
1977, this program is based on the DOC program
Superhealth 2000, which similarly emphasized
counteradvertising skills among 7th- through 10th-grade
students (Blum 1980).

A number of recent reviews have closely examined
issues related to program design and content (Botvinand
Wills 1985; Flay 1985; Glasgow and McCaul 1985; Hansen
1992). Rather than replicate these efforts here, the next
section will provide examples of the range of programs
that can teach adolescents the skills needed to resist social
influences to smoke.
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Exemplary Programs for Resisting Social
Influences :
Social Inoculation

In the mid-1970s, Evans et al. developed the first
prevention program that instilled adolescent skills to
resist social influences to smoke. The program, described
as “social inoculation,” taught students methods for rec-
ognizing and coping with pressures to smoke from peers,
family, and the media (McGuire 1964). The program’s
hypothesis was that if young adolescents received class-
room “inoculations” of “peer pressure,” for example,
and learned how to deal with it, they would be more
prepared to resist actual social pressure from peers.
Additional emphasis was placed on the immediate physi-
ological impairments that smoking produces, rather than
on long-term consequences (Evans et al. 1979). The
program used videotapes of nonsmoking peers to im-
part information and to teach skills needed to resist social
influences. In the pilot study involving 750 seventh-
grade students, the proportion of nonsmokers in the
experimental group who 10 weeks earlier had reported
smoking at least one cigarette was approximately half
that of those in the control group.

This research group introduced a notable proce-
dure for enhancing the validity of self-reported smoking
behavior among study subjects. Students were showna
film indicating that their smoking status could be veri-
fied biochemically by analyzing a sample of their saliva.
The perception that the samples could be examined led
to more truthful reporting by students and thereby de-
creased misclassification bias due to inaccurate self-re-
ports (see “Validity of Measures of Smoking,” Appendix
2, in Chapter 3).

Although interpretations of results from this early
work were complicated by a variety of methodological
flaws (Flay 1985), Evans’ work provided the foundation
for much of the smoking-prevention research that fol-
lowed over the next decade.

Project CLASP

Later in the 1970s, McAlister et al. (1980) developed
an intervention called Counseling Leadership About Smok-
ing Pressure (CLASP), during which peer leaders from
high school were trained to help junior high school stu-
dents develop the skills needed to resist social pressures to
smoke. The students learned to identify social pressures
and then rehearsed and modeled strategies for coping
with them (McAlister et al. 1980).

Besides this use of older students as peer leaders,
the use of behavioral rehearsal methods and strategies to
enhance commitment to nonsmoking was an innovation
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that has been incorporated into many of the prevention
programs developed later. The intervention consisted of
three sessions delivered on consecutive days, followed
by four booster sessions delivered over the remainder of
the seventh-grade school year. Nine months after pre-
test, 5.6 percent of the treatment group and 9.9 percent of
the control group reported smoking during the previous
week—a statistically significant 56 percent difference be-
tween the groups. These reductions in smoking preva-
lence were observed up to the 10th grade.

Life Skills Training

Botvin (1986) has developed another variation of
the social influences approach that includes resistance
skills, behavioral rehearsal, role playing, self-control, de-
cision making, problem solving, and self-reward, as well
as components devoted to increasing self-esteem, self-
confidence, autonomy, and assertiveness. The program,
called Life Skills Training, includes various aspects of
cognitive-behavioral psychological training. The pro-
gram consists of 15 to 20 sessions for seventh-grade
students; booster sessions are given in the eighth and
ninth grades. The specific objectives of the program are
to teach skills that help students resist direct pressures to
smoke; to enhance students’ self-esteem, self-mastery,

and self-confidence in order to decrease their susceptibil-
ity to indirect social pressures to smoke; to prepare stu-
dents to cope with anxiety induced by social situations;
to enhance students’ knowledge of the actual prevalence
of smoking among adolescents and adults; and to pro-
mote attitudes and beliefs consistent with nonsmoking,
This program has been evaluated extensively in
progressively larger studies over the past decade; the
encouraging results have ranged from 40 to 80 percent
reductions in smoking prevalence, and long-term effects
havelasted up to four years (Botvinand Dusenbury 1989).
In the most comprehensive evaluation of the Life Skills
Training program to date, 56 schools in three different
geographic regions were randomly assigned to three
study conditions: Life Skills plus one-day teacher train-
ing, Life Skills plus video training for teachers, and a
control condition. Significant positive effects were re-
ported for cigarette use (see Table 5) and for smoking-
related knowledge, attitudes, and normativeexpectations.
In most cases, the two treatment conditions had similar
results; students in both groups demonstrated more posi-
tive effects than students in the control group (Botvinetal.
1990). The effects of the Life Skills Training program have
beendemonstrated when the program has been delivered
by projectstaff, older peers, or regular classroom teachers.
These effects have also been demonstrated on inner-city

Table 5. Outcomes of the Life Skills Training (LST) program: adjusted third-year follow-up mean for
smoking-related knowledge, expectations, personality measures, and behavior

Adjusted mean scores*

LST LST
(with (with Control
Smoking variable teacher training) video training)
Knowledge
Smoking prevalence 1.10* 1.16 93
Smoking consequences 4.80* 4.60* 4.13
Smoking acceptability 1.498 1.52% 1.37
Normative expectations
Adult smoking 3.92¢ 3.95¢ 4.22
Peer smoking 3.80* 3.77* 3.92
Personality measures
Self-esteem 34.25 34.07 33.65
Self-efficacy 19.27 19.20 19.26
Social anxiety 28.71% 29.36 29.92
Smoking behavior 1.46% 1.50% 1.63

Source: Botvin et al. (1990).

*Means for LST groups differ from control group at *p <.05,'p < .01, °p <.001, and *p < .0001.

161-235 95-~5
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populations of predominantly Hispanic (Botvin et al.
1992) and black (Botvin et al. 1989; Botvin and Cardwell
1992) adolescents.

The SODAS Model

Several researchers have developed a variation of
the social skills training approach that adds to the basic
components of resistance skills, behavioral rehearsal, and
role playing. The additional components focus on self-
control, decision making, problem solving, and self-
reward. Using a problem-solving approach called Stop,
Options, Decide, Act, and Self-Praise (SODAS), students
are taught self-control skills for smoking prevention
coupled with self-reward for personal successes (Schinke
et al. 1986; Gilchrist et al. 1986).

This research group has conducted a variety of
studies evaluating this intervention model in different
settings and using varied delivery modalities. The results
of these studies have consistently demonstrated that treat-
ment students reduce their smoking prevalence more
than control students and that treatment students have
greater positive changes in smoking-related know-
ledge and attitudinal factors (Schinke and Gilchrist 1984,
1985, 1986).

The Waterloo Smoking-Prevention Program

Investigators at the University of Waterloo (Ontario,
Canada) have carried out a series of large-scale, longitu-
dinal studies evaluating the efficacy of an intervention
that teaches sixth-grade students the skills they need to
resist social influences to smoke. This intervention is
based on an integrative model of attitude and behavior
changes surrounding health issues that suggests that if
information is attended to, comprehended, and accepted,
it may lead to changes in beliefs. Beliefs, however, will
not necessarily lead to changes in attitudes, and attitudes
will not necessarily lead to changes in intentions unless
values, expectancies, and social influences are consid-
ered. Lastly, intentions will not necessarily lead to changes
in behavior unless the individual has the requisite con-
trol and coping skills (Flay 1986).

The intervention program has three main compo-
nents that are delivered to sixth graders in six one-hour
weekly sessions. The first component provides informa-
tion on the consequences of smoking and the reasons
that adolescents smoke. The second component exam-
ines social influences—including family, friends, other
peers, and the media—that promote smoking; students
then learn specific skills to resist these pressures. In the
third component, the students are asked to integrate
information learned in all previous sessions in order to
make a decision about their future smoking behavior
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and to publicly commit to nonsmoking, if that is their
decision.

In the first large-scale randomized trial of this pro-
gram, 22 schools were randomly assigned to treatment
and control conditions. Sixth-grade students in the 11
treatment schools received the curriculum plus booster
sessions in seventh and eighth grade. Initial evaluation
results indicated that although the intervention did not
reduce levels of regular smoking or significantly increase
the probability of remaining a nonsmoker, it prevented
the onset of experimental smoking through the end of the
eighth grade. The results were particularly encouraging
for students who were at highest risk of becoming regular
smokers because they had tried smoking in grade six or
because their parents, siblings, or friends were smokers
(Best et al. 1988).

The University of Waterloo research group has
reported six-year follow-up data for the same cohort of
students studied earlier through the eighth grade. Ninety
percent of the students were located for this follow-up
study, and data were obtained from over 80 percent of
them. These students had not received any additional
intervention after the eighth grade. The significant inter-
vention effects observed in this cohort after the eighth
grade had begun to disappear by the fifth year after the
intervention; by the sixth year, there was no longer a
significant difference between treatment and control stu-
dents (Flay et al. 1989). These results (see Figure 2)
suggest that the initial positive impacts of such interven-
tions may dissipate over time (Kozlowski et al. 1989),
particularly if intervention activities and booster sessions
do not extend throughout middle school, junior high,
and high school (Botvin and Botvin 1992). School-based
programs may also be strengthened by supplementary
intervention activities that extend beyond the school con-
text into the community (Perry, Klepp, Shultz 1988; Perry
etal. 1992).

The Minnesota Smoking-Prevention Program

The Minnesota Heart Health Program is a
community-based cardiovascular disease prevention pro-
gram that has been carried out in selected Minnesota
study communities during the past decade (Blackburn et
al. 1984). As a part of this program, the Minnesota
Smoking-Prevention Program (MSPP) has addressed the
prevention of tobacco use by influencing the social and
psychological factors known to promote the onset
of smoking.

The activities in MSPP are often led by peer (same-
age) leaders who are trained to communicate the social
and psychological messages embodied in the program.
The students first form small groups to discuss
the short-term, social consequences of smoking. By
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examining actual data and discussing young people’s
rendency to overestimate smoking prevalence, students
learn that smoking is not a normative behavior in our
<ociety. After exploring why adolescents smoke, students
Jiscuss positive alternatives to smoking. Students then
Jearn how thesemisperceptions about smoking are estab-
lished in our culture through advertising and role model-
ing by peers and adults. Students practice the skills to
resist the social influences that promote smoking, in-
Juding peer influences and advertising techniques.
Near the end of the program, students state a goal to
remain nonsmokers.

In evaluating the effects of the MSPP in eight junior
high schools, Murray et al. (1988) reported that after four
vears, the peer-led social influences intervention reduced
the incidence of daily and weekly smoking by 35 to 50
percent. In contrast, no reduction was observed in an

adult-led group that was taught the health consequences
of smoking or in a comparison group enrolled in an
existing curriculum covering general health topics. These
differences, however, were no longer statistically sig-
nificant at the five- and six-year follow-ups (Murray
et al. 1988).

As part of this overall research program, the Class
of 1989 Study was established to test the efficacy of the
MSPP approach when introduced as part of a broader,
community-based health promotion effort (Perry et al.
1992). Researchers hypothesized that the school-based
intervention program would have longer-lasting effects
if it was introduced in communities where adults were
involved in communitywide smoking-cessation pro-
grams, where antismoking ordinances in the schools and
public community spaces were being considered, and
where integrated school and community intervention

Figure 2. Six-year follow-up of the first Waterloo School Smoking Prevention Trial: proportion of
subjects smoking regularly and experimentally at each wave of the study
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activities were offered. Throughout junior and senior
high school, smoking prevalence was significantly lower
among students in the intervention community than
among students in the control community. The results of
this study are discussed later in this chapter, along with
other communitywide programs.

International Research on Smoking-
Prevention Programs

Intervention studies reported in the English-
language literature outside the United States concentrate
primarily on school-based interventions directed at sec-
ondary school students (persons aged 11 years or older).
Inmany cases, these intervention programs have adopted
some elements of U.S. school programs in order to reflect
different local conditions. This section reviews several of
the more rigorously evaluated programs and pays par-
ticular attention to programs that have been followed up
for two or more years after intervention.

Western Australia

Armstrong et al. (1990) conducted a large random-
ized trial evaluating peer- and teacher-led social influ-
ence programs among 12- and 13-year-old students in
Western Australia. The authors used the MSPP program
(Arkin et al. 1981) and resurveyed the students one year
and two years after the intervention. Although the ef-
fects of the program were not strong, at the two-year
follow-up, the smoking prevalence in the control group
was 6.6 percent higher than in the teacher-led interven-
tion group and 8.1 percent higher than in the peer-led
intervention group.

North Karelia Youth Project

The North Karelia Youth Project in Finland (part of
the International Know Your Body study) was a two-
year controlled trial that targeted schoolchildren in grade
seven (12 and 13 years old) and included components on
smoking prevention, physical activity, and reduction of
dietary fat and alcohol consumption (Puska et al. 1981,
1982). The smoking intervention program was peer-led
and involved three 45-minute sessions for grade seven;
these students received seven shorter sessions the fol-
lowing year (a schedule similar to that of Project CLASP).
The program included sessions on social pressures to
smoke, ways to resist such pressures, ways to cope with
social anxiety, the short- and long-term health effects of
both active and passive smoking, and the impact tobacco
growing has on the environment.
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Health educators from the project team delivered 4
direct, intensive intervention (intervention A) in two
schools (one urban and one rural). A less intensive,
countywide intervention (intervention B) provided ma-
terials and training to local youth and temperance work-
ers. The evaluation involved the two intervention A
schools, two matched intervention B schools selected
from the county, and two matched reference schools
selected from another county that did not receive an
organized intervention. Puska et al. (1982) found that
among boys, the prevalence of occasional smoking (one
or two times per month) had increased by 30 percent in
the reference group, by 8 percent in the A group, and by
13 percent in the B group. Among girls, the prevalence of
occasional smoking had increased by 20 percent in the
reference group, by 18 percent in the A group, and by 9
percent in the B group. Vartiainen et al. (1990) reported
the results of an eight-year follow-up and found that the
prevalence of “any smoking” in the reference group was
10 percent higher than in the A group and 16 percent
higher than in the B group.

United Kingdom

In the United Kingdom, Nutbeam et al. (1993) con-
ducted a controlled trial of two school-based interven-
tions. The Family Smoking Education Project was derived
from a program first developed in Norway (Aare et al.
1983). Directed toward 10- through 12-year-olds, the
project consisted of five lessons on the immediate health
effects of smoking and on the wider environmental im-
pact of tobacco growing and use. A notable feature was
a leaflet sent to parents to encourage their support for
school-based smoking education. The Smoking and Me
project was the United Kingdom adaptation of the MSPP.
Directed toward 10- through 12-year-olds, the program
consisted of six sessions highlighting a range of social
influences and equipping students with skills to manage
these social pressures. At the first-year and second-year
follow-ups, no differences were observed between the
intervention population and the control population for
either smoking uptake or personal skills.

Overall, school-based smoking education programs
that have been evaluated internationally have met with
limited success in the past decade. In general, these
programs were brief and were not continued through the
high school years. Many countries are taking more com-
prehensive approaches to smoking control among young
people; such approaches include community action, fur-
ther restrictions on tobacco advertising and promotion,
and substantially higher tobacco tax rates than are found
in the United States.
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Meta-Analyses of School-Based Smoking
. Prevention

Extensive discussions of the methodological issues
inherent in research on smoking prevention have been
thoroughly discussed elsewhere (Cook and Campbell
1979; Flay 1985; Biglan, Severson, et al. 1987; Murray and
Hannan 1990). The primary issues have included ques-
tions of mixed units of analysis, attrition of the subject
(student) population, integrity of implementation, and
homogeneity of the subject population. These issues
have been partly accounted for in four important meta-
analytic studies published since 1980.

Tobler (1986) examined 143 studies of drug-use
prevention programs for 6th- through 12th-grade stu-
dents and found that these programs had an overall
significant impact on behavior, skills, and knowledge.

The study also found that peer-led programs and pro- -

grams dealing with social influences were more effective
than other modalities. Tobler (1992) later confirmed
these findings with more rigorous analytic methods. The
Rundall and Bruvold (1988) meta-analysis of 40 studies
of school-based programs to prevent smoking examined
knowledge, attitude, and behavioral outcomes of social
influence programs versus traditional programs; the so-
cial influence programs were more likely to affect
attitudes and behavior. Rooney (1992) examined 90
school-based tobacco-use prevention programs con-
ducted from 1974 through 1989 that sought to develop
<kills to resist social influences. The meta-analysis took
into account the clustering of students in schools and
used the school as the unit of analysis. Results indicated
that smoking prevalence was 4.5 percent lower among
students in the social influence programs than among
students in control conditions. The social influence pro-
grams that were most effective at one-year follow-up
were those that were delivered to sixth-grade students,
that used booster sessions, that concentrated the pro-
gram in a short time period, and that used an untrained
peer to present the program. Under these more optimal
conditions, long-term smoking prevalence was reduced
by about 25 percent.

Bruvold’s meta-analysis (1993) included 94 sepa-
rate interventions from the 1970s and 1980s. The inter-
vention programs were categorized as rational (providing
factual information), developmental (increasing self-
esteem and decision-making skills), social-norms-
oriented (providing alternatives and reducing alienation),
and social-reinforcement—oriented (developing skills to
deal with social pressures to smoke). The meta-analysis
showed that the rational approach had very little impact
on smoking behavior, that the developmental and social
norms approaches had equivalent and intermediate

impact on smoking behavior, and that the social rein-
forcement approach had the greatest impact on smoking
behavior (Bruvold 1993).

Discussion

In retrospect, research on smoking prevention has
by its very nature had to contend with various threats to
validity posed by factors such as mixed units of analysis,
differential attrition, and inconsistent implementation.
To a large extent, the most recent research studies have
been designed to deal with these methodological ob-
stacles and have still found moderately strong preven-
tion effects (Rooney 1992; Bruvold 1993). Therefore, most
reviews of the smoking-prevention research literature oonsis-
tently have come to the same conclusions, which can be sum-
marized under three general findings.

First, a variety of individual research reports (Botvin
and Dusenbury 1989; Flay et al. 1989), several comprehen-
sive literature reviews (Flay 1985; Best et al. 1988), and four
meta-analyses (Tobler 1986; Rundall and Bruvold 1988;
Rooney 1992; Bruvold 1993) have all reported lower
prevalences of smoking among students in social influence
programs than among students in equivalent comparison
groups or randomly assigned control groups. The differ-
ence between treatment and nontreatment groups ranges
from 25 to 60 percent and persists from one to four years.

Second, as Best et al. (1988) have underscored, given
the number of research studies, the variability in program for-
mat and scope, the various communities and cultures in
which thesestudies wereundertaken,and the potential threats
to internal and external validity in school-based research,
the consistency of overall findings and reductions in
smoking prevalence across all these studies is rather
remarkable.

Third, it has been observed repeatedly that the
positive shorter-term intervention effects reported in
adolescent smoking-prevention studies tend to dissi-
pate over time (Murray et al. 1989; Pentz, MacKinnon,
Dwyer, et al. 1989; Flay et al. 1989; Ellickson, Bell,
McGuigan 1993). This general trend has been particu-
larly evident among school-based intervention studies
that included little or no emphasis on booster sessions,
few (if any) communitywide activities, or few (if any)
mass-media-based components (Botvin, Renick, Baker
1983; Perry, Klepp, Shultz 1988; Botvin and Botvin 1992).
These interventions may be enhanced if they are em-
bedded in a more comprehensive school health educa-
tion program (Allensworth and Kolbe 1987; Walter,
Vaughan, Wynder 1989). The comprehensive school
health approach needs further evaluation but is promis-
ing as an effective prevention tool.

Only the social influence approaches have been
scientifically demonstrated (through replicated research
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studies) to reduce or delay adolescent smoking. Still,
the effects of these programs have not been sustained
without additional educational interventions or commu-
nity components. This experience suggests that pro-
grams grounded in school-based skills training are indeed
important for preventing smoking, although more sus-
tained and comprehensive efforts may be needed for
long-term success.

The concept of reciprocal determinism (Bandura
1986) would argue that these complementary compo-
nents should target the elements of the dynamic person—
environment interaction that school-based interventions
may not be capable of reaching, much less influencing.
These components would include the types of commu-
nity, environmental, legislative, policy-based, and soci-
etal interventions described later in this chapter.

Preventing Smokeless Tobacco Use
Introduction

The 1986 publication of the Advisory Committee’s
Report to the Surgeon General (USDHHS 1986b) on the
health consequences of using smokeless tobacco (chew-
ing tobacco and snuff) and subsequent reports of wide-
spread use of smokeless tobacco among children and
adolescents (Boyd et al. 1987; USDHHS 1992b) have
called forth a wide range of written and media materials
(including films, pamphlets, and video programs) on the
risks of using smokeless tobacco (Wilson and Wilson
1987; Laflin, Glover, McKenzie 1987). These materials,
made available to school personnel and parents, have
aimed at countering the perception that smokeless to-
bacco is a safe alternative to cigarettes. Materials have
been produced by federal agencies (such as the NCI and
the National Institute of Dental Research), voluntary
nonprofit groups (such as the ACS), and professional
organizations (such as the American Dental Association
and the American Academy of Otolaryngology). These
materials have been distributed widely, but the degree of
their diffusion has not been evaluated, nor has their effect
on young people’s use of smokeless tobacco.

Evaluation of School-Based Efforts

Because the increased use of smokeless tobacco
among youth is a relatively recent phenomenon, few pro-
grams for preventing adolescent use of these products
havebeen evaluated for either short- or long-term efficacy.
Those that have been evaluated have been but one compo-
nent of a broad tobacco-prevention program.

In response to the emerging concern about the
health risks of regular smokeless tobacco use, the Na-
tional Institutes of Health has funded numerous research
grants to develop interventions to prevent initiation
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or regular use and to promote or assist cessation for
adolescent and young adult users. Nine research grants
on smokeless tobacco use have been funded by the NCT
since 1987; most are focused on adolescent populations
(USDHHS 1990b), and results are pending. Although
most of these projects have been school-based preven-
tion activities, some programs have targeted youth in
non-school settings (e.g., 4-H clubs, Little League base-
ball clubs, and Native American community centers).

The prevention programs that have been evaluated
have targeted both smoking and smokeless tobacco use
among middle and high school students. The primary
focus has been on middle school (grades 6-8, ages 12-14).
Smokeless tobacco prevention has also been included as
part of more comprehensive curricula to prevent drug
use, such as Here's Looking at You, 2000 (Roberts, Fitzmahan
& Associates, Inc., and Comprehensive Health Educa-
tion Foundation 1986), or as part of community-based
interventions to reduce drug use. Seldom have pro-
grams to prevent smokeless tobacco use been instituted
independent of other substance-use prevention or of a
more general tobacco-use prevention effort. Since smoke-
less tobacco products are used primarily by males, the
overall prevalence of use is lower than that of smoking,.
There is also less concern about the health effects of
smokeless tobacco than about those of illegal drugs and
cigarettes. This logical inclusion, however, of smokeless
tobacco prevention in the context of other prevention
efforts makes the evaluation of the smokeless tobacco
component problematic.

A factor that more directly obscures the impor-
tance of smokeless tobacco prevention is the widespread
acceptance of use by both young people and parents.
Youth generally perceive that smokeless tobacco use is a
safe alternative to cigarette smoking. For example, in one
study, 77 percent of school-aged children believed that
cigarette smoking was very harmful to one’s health, yet
only 40 percent believed the same of smokeless tobacco
use (Schaefer et al. 1985). Parents are also more likely to
accept smokeless tobacco use than smoking among teens
(Chassin, Presson, Sherman 1985; see “Parental Reaction
to Smokeless Tobacco Use” in Chapter 4).

The Oregon Research Institute Program

In several studies, young adolescents have received
a preventive curriculum that targeted both smoking and
smokeless tobacco use. In one such study (Severson et al.
1991), a social influences program conducted by the Or-
egon Research Institute was delivered by regular class-
room teachers and by same-age peer leaders to entire
classrooms in randomly assigned schools. The brief
seven-session program significantly reduced smokeless
tobacco use among males in both seventh and (to a lesser
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extent) ninth grades. Parallel analysis failed to show that
the intervention had any positive effect on cigarette
smoking. The results for smokeless tobacco use, how-
ever, were particularly encouraging, since only two of
the seven class periods of the intervention were devoted
to smokeless tobacco.

The intervention used in the Severson et al. (1991)
study sought to make students sensitive to overt and
covert pressures to use tobacco and taught effective ways
to respond to these pressures. The students practiced
how to refuse offers of tobacco. Besides using a struc-
tured curriculum with role-play activities, the teacher
used videotapes to standardize instruction and maintain
student interest. The program was taught by regular
classroom teachers; same-age peer leaders assisted in
role-playing activities for the seventh-grade students. A
videotape titled Big Dipper (Oregon Research Institute
1986) was developed to highlight the physical and social
consequences of smokeless tobacco. To involve parents,
brief brochures were mailed to students” homes.

Toward No Tobacco Use

A study by Sussman et al. (1993) reports positive
results in their Toward No Tobacco Use (TNT) project for
reducing smokeless tobacco use. The study compared
four different prevention curricula developed to coun-
teract three types of factors related to the onset of tobacco
use that are typically addressed within a comprehensive
social-skills program. These include peer approval for
using tobacco, incorrect social information provided about
tobacco use, and lack of knowledge about physical con-
sequences of tobacco use. The development of these
curricula is detailed in previous reports (Sussman 1991).

Smokeless tobacco use was significantly less preva-
lent among students who had received the TNT inter-
vention than among those who had not (Sussman et al.
1993). The results of the evaluation of this 10-lesson
curriculum intervention suggest that learning about the
physical consequences of smokeless tobacco use can be
as successful as a social influences program and that a
combination of both is probably best for deterring use of
smokeless tobacco. The Sussman et al. (1993) study in
southern California and the Severson et al. (1991) study
in Oregon suggest that smokeless tobacco use can be
reduced through school-based programs that try to pre-
vent all types of tobacco use among seventh- and ninth-
grade students.

Project SHOUT

Elder et al. (1993) developed Project SHOUT, a
social influences program that has been evaluated in
22 junior high schools in San Diego County, Califor-
nia. Based on an operant conditioning model of

tobacco use (Elder and Stern 1986), the intervention
was delivered in randomly assigned schools to
seventh-grade students. Intervention and assessment
continued for three years (through seventh, eighth,
and ninth grades). Because of multiple school changes
at the end of the eighth grade, Project SHOUT used
telephone calls and program newsletters for the ninth-
grade intervention.

At the three-year follow-up, the intervention
had a significant -effect on cigarette use, smokeless
tobacco use, and combined cigarette and smokeless
tobacco use. The intervention effect was particularly
strong during the ninth grade (Elder et al. 1993). The
three-year intervention and follow-up is a strength of
this study; previous studies have been limited to a
single intervention year and one-year follow-up.

Programs for Native American Populations

Smokeless tobacco use by Native American youth
on reservations is higher than that of other groups (Schinke
etal. 1989). There is evidence of early, frequent, and heavy
use of snuff and chewing tobacco by Native American
children and Alaskan Natives (Schinke et al. 1987). Young
people in these populations begin using smokeless to-
bacco at an early age, and girls use it at levels almost equal
to boys (Schinke et al. 1987). Current reservation-based
interventions aimed at reducing this pattern of smokeless
tobacco use have not yet been evaluated. These ongoing
programs are sensitive to the unique aspects of tobacco
use by Native Americans, since tobacco has traditionally
played a role in sacred rites. The programs make extant
materials appropriate for Native American children by
creating a specific curriculum for the tribal group and
having Native Americans provide the intervention in
schools or other settings on their reservation.

Smoking Cessation
Introduction

Few studies have examined adolescent smoking
cessation. The four primary sources of information on
adolescent cessation are national probability surveys on
patterns of adolescent attempts to quit (see “Attempts to
Quit Smoking” and “Self-Reported Indicators of
Nicotine Addiction Among Smokers” in Chapter 3), con-
venience sample surveys of adolescents who have tried
to quit on their own, reports from prevention projects on
effects of treatment on youth who were smokers at
baseline, and programs that explicitly try to recruit
adolescent smokers into cessation programs. The rela-
tively few intervention studies vary considerably in sci-
entific quality; many are anecdotal or descriptiveaccounts
of programs.
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Convenience Samples of Adolescents Who Try to
Quit Smoking

Although national surveys ask a great many re-
spondents a few questions about quitting smoking, some
smaller studies have more deeply probed the experience.
The role of nicotine’s pharmacologic effects has received
increasing attention, culminating in the 1988 Surgeon
General’s report on nicotine addiction. The report dem-
onstrated that cigarette smoking is characterized by the
same addictive processes that have been observed with
other drugs that are abused (USDHHS 1988). Recent
observations of adolescents who have tried to quit smok-
ing suggest that dependency or addiction has developed
in many adolescent smokers and may play an important
role in their attempts to quit. Data from both Great
Britain (McNeill et al. 1986; McNeill 1991) and the United
States (Hansen 1983; Hansen et al. 1985; Ershler et al.
1989) show that many adolescents who try to quit have
withdrawal symptoms that parallel those reported by
adult smokers (see “Nicotine Addiction in Adolescence”
in Chapter 2).

Inasurvey of 116 British schoolgirls (aged 11 through
17) who had tried to quit smoking, 63 percent reported
withdrawal effects. The degree of withdrawal effects was
related positively to both self-report and biochemical mea-
sures of nicotine intake (McNeill et al. 1986). These find-
ings were replicated, although without biochemical
measures, in a study of American 6th- through 12th-
graders of both sexes (Ershler et al. 1989). Over half of the
smokers in both of these studies reported attempts to quit,
and most were unsuccessful. These observations, along
with other data summarized in Chapters 2, 3, and 4,
strongly suggest that adolescent smoking is more than
socially driven and that addictive processes in adolescents
are similar to those that characterize adult smoking.

Effect of Smoking-Prevention Programs on Cessation

Smoking-prevention programs have typically, and
appropriately, targeted younger adolescents. In these
populations, prevalence rates tend to be low, and those
who smoke are mostly doing so infrequently. These
studies, reviewed earlier in this chapter, focus on pre-
venting onset or on preventing the progression from
experimentation to regular smoking. The impact of
smoking-prevention programs on students who are ex-
perimental or regular smokers appears to be small and
inconsistent (Best et al. 1984; Johnson et al. 1986; Biglan,
Severson, et al. 1987). However, the small number of
regular smokers (that is, those who smoke every week)
tends to preclude meaningful analyses of cessation re-
sulting from these programs (Best et al. 1984).
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Cessation Interventions in the School

Young people who smoke have been a persistent
concern of both educators and voluntary health agencies.
A number of materials and programs for adolescent
smoking cessation have been developed and imple-
mented, but evaluation typically has been anecdotal or
descriptive (Hulbert 1978; Patterson 1984; Brink et al.
1988). Many of the older programs are described by
Thompson (1978), USDHEW (1979), and Seffrin and
Bailey (1985). Cessation programs are sometimes led by
peers, sometimes by teachers or volunteers. Participants
are recruited through school channels such as newslet-
ters, classes, and public address announcements. Evi-
dence from these descriptive reports, as well as from
some of the formal research programs described below,
indicates that recruitment is difficult; ad olescent smokers
are hesitant to come forth. In some instances, the par-
ticipants in the school cessation programs are referred
by school authorities for infractions of school smoking
policies and are thus not coming to these programs
voluntarily.

These issues are illustrated by a program evalua-
tion reported by the American Lung Association (un-
published data). The program, developed by a Minnesota
affiliate of the American Lung Association, was evalu-
ated in 22 schools in four states. A total of 241 students
(mean age = 16 years old) participated in eight 50-minute
sessions during school hours over a four-week period.
Over half the students, however, were required to par-
ticipate as a consequence of being caught smoking on
school grounds. This inclusion of nonvoluntary partici-
pants may partly explain the program’s low success rate:
at the end of the sessions, only 30 students (14 percent)
reported that they were abstinent (program dropouts
were counted as smokers). Low cessation rates like
these, coupled with recent legislation such as the Oregon
law forcing school authorities to take action against stu-
dents caught smoking on school grounds, signal the
need for more effective cessation approaches for student
smokers.

Lotecka and MacWhinney (1983) compared an in-
tervention group focusing on cognitive behavioral skills
(N = 53) with a group only receiving health information
(N = 54). Less than 50 percent of the students in each
group participated in the three-month follow-up. Of
those assessed at that time, 78 percent of the students in
the cognitive behavior group reported a decrease in smok-
ing, and only 4 percent reported an increase; the compa-
rable figures for the information-only group were 46
percent and 31 percent. No information was provided
on complete abstinence. Given that reported rates of
smoking are relatively unreliable and that the program
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did not report cessation rates, this study cannot be con-
sidered conclusive.

Perry et al. (1980, 1983) conducted two school-
pased cessation interventions in California schools. In
the first, 10th-grade classes in three high schools
(N = 477) received a special program that focused on im-
mediate physiological effects of smoking and on social
cues that influence the adoption of smoking. Classes in
rwo control schools (N = 394) received standard infor-
mation on long-term health effects. The program con-
sisted of four consecutive 45-minute sessions in regular
health classes conducted in the fall. Posttest outcome
data were obtained approximately five months later and
included carbon monoxide measures of smoking. At the
posttest, the experimental group, compared with the
control group, had a significantly greater percentage of
subjects who reported abstinence in the previous week
(22 vs. 16 percent) and month (30 vs. 24 percent). Parallel
significant differences were also found for carbon mon-
oxide measures.

In their second study, the Perry group (1983) tried
to sort out the specific efficacious components within the
intervention program by analyzing three kinds of pro-
grams—those that discussed long-term health effects (the
control group), those that discussed immediate and long-
term physiological effects, and those that discussed so-
cial consequences—and comparing programs taught by
either teachers or college students. Twenty health classes
and four high schools were randomized by using a facto-
rial design. The study obtained three-month follow-up
data that included self-reports and carbon monoxide
breath tests. Using entire 10th-grade health classes solved
the recruitment problem but yielded a limited number of
current smokers; the relatively small number of pretest
smokers in this study (N = 82) precluded finding any
significant difference between the groups. Overall, 23
percent of the pretest smokers reported not smoking at
the three-month follow-up. Teachers tended to be more
effective with the traditional curriculum covering long-
term health effects, and college students seemed more
effective with the social influences curriculum.

The largest and most systematic school-based ado-
Jescent cessation study has not yet been published. Bur-
ton et al. (unpublished data) worked with rural and
suburban high schools in two states. Within each of the
16 treatment schools, students volunteering to partici-
pate in a cessation clinic were randomly assigned to a
clinic or to a control group of students told they were on
a waiting list. Clinic students were further randomly
assigned either to a clinic designed to address addiction
or to one designed around psychosocial dependency.
Clinics consisted of five sessions spaced over one month.
A follow-up session was held three months after the fifth

session. The control participants were also invited to the
follow-up session, where smoking status was assessed
both by self-report and measurement of saliva cotinine.

At the three-month follow-up, 8.4 percent of clinic
participants and 10.5 percent of controls were abstinent.
When corrected for biochemical verification, these figures
become 6.8 and 7.9 percent, respectively. There was con-
siderable attrition; students lost to follow-up were as-
sumed tobe smokers. The negative results in the study are
especially sobering because the investigators had previ-
ously conducted 31 focus groups with adolescents to help
inform the intervention’s recruitment strategies and con-
tent (Sussman et al. 1991).

Difficulty in recruiting adolescent smokers in school
programs has been a pervasive problem for investigators.
Adolescents may be concerned about parents or teachers
learning that they smoke (since parental consent could be
required for participation). Adolescents may also be less
motivated than adults to quit, since long-term health con-
sequences carry less weight with the young. A simpler
explanation of low recruitment is that prevalence rates are
low; schools do not provide large populations of smokers
from which to recruit. Multisite trials that pool subjects
may be needed before rigorous and meaningful evalua-
tions can take place.

Cessation Interventions Based Outside the School

Hollis et al. (in press) tried an unusual approach to
recruit young smokers. Adolescents between 14 and 17
years of age who were members of a large health mainte-
nance organization (HMO) were mailed a screening ques-
tionnaire that asked about “health habits.” Those who
reported that they had smoked in the past week were
asked if they would participate in a two-year study of
adolescent health and were randomly assigned to either
an intervention group that received help to quit smoking
or a control group that received no such help.

The focus of the intervention was an office visit
with a nurse practitioner ata conveniently located HMO
clinic. Incentives were offered for attending these ses-
sions, each of which lasted about 60 minutes. The partici-
pants reviewed their health history, watched and
discussed a video on adolescent smoking cessation, were
encouraged to set a quit date, and were given tips and
strategies for successful quitting. Those who wanted to
quit smoking received a follow-up call one week later;
additional calls were also made, depending on the
adolescent’s continued interest in quitting. Participants
who had quit smoking were eligible to participate ina
lottery with chances to win $100.

All participants were followed up at one year, at
which time both self-report and biochemical (saliva
cotinine, carbon monoxide) data were obtained. The
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intervention and control groups had similar self-report
measures of smoking (i.e., measured in number of ciga-
rettes in the last month, week, day) and similar biochemi-
cal indicators of smoking. No relationship was found
between the number of contacts with the HMO interven-
tionist and either quitting rates or the number of ciga-
rettes smoked. Similar interventions in health care settings
with adult smokers have usually yielded positive results
(e.g., Hollis et al. 1991), but this was clearly not the case
for adolescent smokers. -

Discussion

The data reviewed indicate consistently that ado-
lescent smokers frequently try to quit but are usually
unsuccessful, often have withdrawal reactions much like
adult smokers, are difficult to recruit and retain in formal
cessation programs, and are not responsive to programs

thus far developed. Further basic research and new’

directions for intervention are clearly needed. Data pre-
sented in Chapter 3 (see “Adult Implications of Adoles-
cent Smoking”) from the Monitoring the Future Project
show that well over 80 percent of adolescents who smoked
half a pack a day or more as seniors in high school (over
15 percent of the sample) were smoking five to six years
later as young adults; over half of these were smoking a
pack or more a day at follow-up. In the absence of
intervention, adolescent smokers will most likely be-
come adult smokers.

Smokeless Tobacco Cessation
Introduction

Of the estimated six million people who regularly
use smokeless tobacco, half are under age 21 (USDHHS
1986b). Data from several national surveys show an
increase in the prevalence of smokeless tobacco use, spe-
cifically in the use of moist snuff among young males
(Boyd and Glover 1989; Marcus et al. 1989; Novotny et al.
1989; Rouse 1989; see “Current Use of Smokeless To-
bacco” in Chapter 3). The high prevalence of smokeless
tobacco use underscores the growing need to help young
people quit.

To date, there are few published studies of smoke-
less tobacco cessation. The withdrawal symptoms for
smokeless tobacco are the same as those for smoking—
cravings for the substance, irritability, distractibility, and
hunger (Hatsukami, Gust, Keenan 1987)—althoughthese
symptoms may be less intense and felt less frequently.
Because of these similarities, most cessation programs for
smokeless tobacco users are multicomponent treatments
that use key elements from smoking-cessation programs
that have been extensively evaluated in large-scale studies
(Severson 1993).
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Clinical Studies

Clinical studies of smokeless tobacco cessation have
been done with both adolescents and adults. The first
published study of smokeless tobacco cessation was re-
ported by Glover (1986), who adapted the ACS’ Fresh
Start Adult Smoking Cessation Program for use with 41
adults who used smokeless tobacco. This pilot study
resulted in a six-month self-reported abstinence rate of
only 2 percent. However, these subjects had not volun-
tarily sought assistance in quitting; they had been re-
quired to attend the program for violating school rules at
a college that prohibited the use of tobacco products.
Low success rates are not surprising in a nonvoluntary
cessation program. :

Eakin, Severson, and Glasgow (1989) reported an
intervention with adolescent male daily users, aged 14
through 18, who were recruited from high schools in
Eugene, Oregon. The study recruited 25 students, five of
whom also smoked cigarettes concurrently. The program
consisted of three small group meetings with counselors,
each lasting approximately one hour, during which the
focus was on developing coping skills for cessation. Of the
21 subjects who completed treatment, two subjects had
quit using smokeless tobacco by the end of treatment, and
three subjects were abstinent at the six-month follow-up.
Compared with the other students, however, these suc-
cessful quitters had consumed a smaller amount of smoke-
less tobacco at baselineand were less addicted, as measured
by an adapted Fagerstrom Tolerance Questionnaire
(Fagerstrom 1978). They were also more involved
in school athletics than those who did not succeed
at quitting.

School-Based Efforts

Three recent studies of smokeless tobacco cessation
are informative about school-based cessation and self-help
approaches. Burton et al. (unpublished data) report results
from a school-based cessation clinic model tested in 16 high
schools in Illinois and California. Within each school, ciga-
rette and smokeless tobacco users were recruited and either
randomly (and voluntarily) assigned to a cessation clinic or
told the clinics were filled. Clinics consisted of five sessions
over a one-month period. A sixth session was held three
months later to assess the intervention and control groups.
The attrition rate for the dinic group was high: almost half
the students did not complete the treatment. Of the 16
smokeless tobacco users who completed five sessions, seven
reported quitting at the end of the treatment; none of the
five students in the control group reported quitting.
However, when the clinic dropouts were included as
the denominator and the results corrected for biochemi-
cal verification, the quit rate for students in the smoke-
less tobacco clinic was 15 percent; none of the control
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subjects had quit at the three-month follow-up. The
study suggests that a school-based multisession clinic
can achieve small cessation rates for adolescent subjects
who volunteer, although the volunteer rates for the study
were notably low.

Persons going through treatment for smokeless
tobacco addiction often request an oral substitute to help
them through withdrawal. Smokeless tobacco users re-
port using cinnamon sticks, gum, sunflower seeds, finely
ground mint leaves, or other chewed foodstuffs to lessen
the effects of withdrawal (Severson 1992). To evaluate
the use of nonnicotine substitutes as aids for smokeless
tobacco cessation, a recent study compared the use of a
ground-up mint product, chewing gum, and no substi-
tute (Chakravorty 1992). Subjects were recruited from
six high schools in rural Illinois. Two schools each were
randomly assigned to either the treatment group (mint
snuff substitute), gum group, or lecture-only control
group. Within schools, smokeless tobacco users were
invited to volunteer for a two-session school-based ces-
sation program. Eighty-three males were recruited to
participate. Of the 70 students who completed the treat-
ment, 30 were in the mint group, 15 in the gum group,
and 25 in the lecture-only group. At the end of the
treatment period, all three groups had about the same
quit rates. Eleven students reported quitting smokeless
tobacco, but nine of these quitters also smoked cigarettes.
The author reports that students using the mint snuff
substitute significantly reduced their frequency and in-
tensity of smokeless tobacco use, but the study had no
biochemical verification of use. The results suggest that
adolescent males who use smokeless tobacco can be
recruited to attend sessions at school and that nontobacco
oral substitutes may be a helpful adjunct to quitting.

Research with adults suggests that health care pro-
viders can motivate some adult users of smokeless to-
bacco to quit (Stevens et al., in press). The clinical
opportunity to provide advice on quitting in the context
of health care delivery has been referred to as a “teach-
able moment” (Vogt et al. 1989; Morosco 1986). The
results are modest in terms of overall quit rates, but
having dentists, hygienists, nurses, and physicians coun-
sel their patients to quit using smokeless tobacco could
have a significant effect on prevalence. The Stevens et al.
(in press) study provided the first examination of a large-
scale, low-cost intervention to encourage smokeless to-
bacco users to quit. This program, which was conducted
in the context of regular hygiene visits, provided strong
evidence of the effect of smokeless tobacco use on oral
health: 73 percent of the adult users in this study had
identifiable oral lesions (Little, Stevens, La Chance, et al.
1992). Parallel studies with youth or studies of programs
using physicians or other health care providers have not
been conducted.

Smokeless Tobacco and Cigarettes

Young people who use smokeless tobacco may
also smoke cigarettes. Studies have reported that from
12 to 30 percent of all regular users of smokeless tobacco
also use cigarettes (Eakin, Severson, Glasgow 1989; Wil-
liams 1992; Stevens et al., in press; see “Use of Smokeless
Tobacco and Cigarettes” in Chapter 3). This relationship
is critical, since cessation programs may motivate smoke-
Jess tobacco users to quit using snuff or chewing tobacco,
yet not affect their use of cigarettes—and thus not affect
their addiction to nicotine. Moreover, deprivation of one
substance may lead to a direct increase in the use of the
other (Biglan, La Chance, Benowitz, unpublished data).
Cessation rates among men who use both tobacco prod-
ucts are significantly lower than those among men who
use smokeless tobacco exclusively (Stevensetal., in press).

Research and Programmatic Challenges

Certain peculiar aspects of smokeless tobacco use
may present problems to those who plan or study cessa-
tion programs. The lack of public data on the nicotine
content of smokéless tobacco products is not only a
research problem but a challenge to cessation efforts that
might reduce the severity of nicotine withdrawal by
gradually cutting back on nicotine ingestion. Such ef-
forts are further hampered, as are studies or programs
depending on self-monitoring of product consumption,
by the nonuniform (bulk) packaging of most smokeless
products and by the variation in the amount of product
that constitutes a “pinch” (of chewing tobacco) or a
“dip” (of moist snuff) (Severson et al. 1990.) External
monitoring of use also has inherent limitations, since
snuff (and to a lesser extent, chewing tobacco) can be
used surreptitiously. On the other hand, the oral lesions
frequently experienced by smokeless tobacco users
readily indicate smokeless use—and provide direct physi-
cal evidence to the user that this behavior has detrimen-
tal health effects (Little, Stevens, Severson, et al. 1992).

The relationship between smokeless tobacco use
and cigarette smoking also presents problems for re-
search and intervention. Because many adolescents per-
ceive smokeless tobacco use to be a safe alternative to
smoking, motivation to quit using smokeless tobacco
products may be low. On the other hand, because as
many as one-third of all smokeless tobacco users also
smoke cigarettes, the possibility exists (as was discussed
previously) that persons trying to quit using smokeless
tobacco may continue to smoke—or even increase their
smoking—to minimize nicotine cravings.

Although the preliminary evidence is that cessa-
tion rates for smokeless tobacco are similar to those for
smoking, the difficulty in recruitment, the small sample
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