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Background. To inform the development of messages
for tobacco prevention programs, we examined seven
positive and five negative outcome expectations of
smoking as risk factors for smoking uptake.

Methods. A cross-sectional, self-administered survey
of 471 students in grades 6-12 who were never or exper-
imental smokers was performed. Logistic regression
was used to examine the relationship between outcome
expectations and susceptibility to becoming a smoker
in the future, a measure of intent and resistance to
peer smoking.

Results. A total of 36.1% of the sample was susceptible
to smoking. All positive outcome expectations showed
astrong and significant association with susceptibility.
Students were most likely to be susceptible if they be-
lieved they would enjoy smoking (OR = 29.4). Three of
the five negative outcome expectations were signifi-
cantly associated with susceptibility, but the strength
of these associations was much lower than that ob-
served for the positive expectations (OR = 0.5 to 0.6).
A strong belief in the negative outcomes of smoking
did notalter the association between susceptibility and
positive outcome expectations.

Conclusions. These findings suggest that teaching
adolescents and teens about the negative conse-
quences of smoking is unlikely to change their intent
to smoke. Preventive efforts should identify ways to
address the positive expectations adolescents have
about smoking, possibly by offering alternative means
for achieving these outcomes.
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INTRODUCTION

In the past decade, there has been a sharp increase
in the number of tobacco prevention interventions for
children and adolescents. Nonetheless, the prevalence
of smoking among youths continues to rise [1]. One
possible explanation for this is that we are not designing
the most effective programs for tobacco prevention. To
do this, we need a thorough understanding of the risk
factors and how they interrelate at each stage of the
smoking uptake process.

Over the past 2 decades, a substantial amount of
research has examined factors that motivate young peo-
ple to smoke. While there is some disagreement across
studies [2], we now have a much greater awareness of
the many psychosocial risk factors related to smoking
behavior in youths. However, because smoking uptake
is a process that happens over time and involves several
stages [3], different risk factors may be more important
depending on where a child is in the process [4,5]. Be-
havioral theory supports the role of attitudes as an
influential factor early in the smoking uptake process
[6,7].

Attitudes have been linked to tobacco use in cross-
sectional [8-10] and longitudinal studies [4,5,11-14].
In general, there has been more support of positive
attitudes as predictors of tobacco use than negative
attitudes [2,4,5]. Unfortunately, it is difficult to com-
pare the results of past studies for a number of reasons.
First, many studies investigate only a few attitudinal
factors and the ones examined differ from study to study
[8,9]. Second, investigators often report a positive or
negative association with a summary measure of atti-
tudes, so it is not clear which ones may be the most
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influential [8,11,14,15]. Third, some studies report an
association, but do not list the specific attitudes in-
cluded in the survey [4]. Finally, attitudes are not al-
ways measured in the same way. For example, some
studies investigate general attitudes about smoking
[13], while others measure personal expectations [5] or
specific utilities [11] of smoking. All of these issues
make it especially difficult to translate the results into
effective prevention strategies.

In this study we examined outcome expectations of
smoking as risk factors in the early stages of smoking
uptake. After a careful review of the literature, consul-
tation with educators and tobacco researchers, and fo-
cus groups with adolescents, we identified 12 smoking-
related attitudes that were most salient to adolescents.
These included seven positive and five negative atti-
tudes toward smoking. In the survey, we phrased all
the attitudes as personal outcome expectations [16],
rather than general attitudes about smoking, because
we believed they would be more highly correlated with
smoking uptake. For example, rather than asking stu-
dents if they thought some people smoke to help them
deal with stress, we asked them if they thought smoking
would help them deal with problems or stress. By exam-
ining and reporting on each outcome expectation both
individually and as part of a summary measure, we
provide detailed information which can be used to for-
mulate specific messages for smoking prevention. This
study extends the current literature on risk factors for
smoking by examining the association between outcome
expectations of smoking and susceptibility to becoming
a smoker, which is particularly relevant for programs
that target children before they become regular
smokers.

METHODS

Survey Administration

Three schools in rural Vermont participated in the
survey as part of a tobacco prevention program. Data
presented are from the baseline survey, which was con-
ducted in September 1996 by trained study personnel
who were not associated with the schools. Students in
grades 6 through 12 completed a self-administered
guestionnaire in a classroom or assembly setting.
Teachers were present, but they remained at the front
of the room and did not answer questions about the
survey. Students were asked to put their name and
personal information on a separate sheet of paper that
was collected prior to completing the questionnaire.
Personal identifiers were obtained so that the students
could be followed longitudinally. Students were assured
that their answers would be confidential and that their
surveys would be stored separately from their names.
Passive parental consent was obtained by mailing a
letter of consent to all students’ homes 2 weeks prior
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to the survey date. Only two parents refused to allow
their children to participate and two additional stu-
dents declined to participate on the day of the survey.
The study was approved by the Dartmouth College
Committee for the Protection of Human Subjects.

Carbon monoxide meters were used to measure the
amount of carbon monoxide in students’ breath. Al-
though these meters can only accurately measure an
increase in carbon monoxide due to smoking in the past
8 h, students were told that they could measure “past
tobacco use” and were unaware of the time limitations
of the test. In effect, use of the meters served as a bogus
pipeline procedure, which has been shown in some stud-
ies to increase the validity of self-reported tobacco use
[17]. Carbon monoxide readings were obtained from
85.6% of the sample; the remaining students either
refused to provide a sample or were not able to provide
one due to time limitations.

Student Sample

Completed questionnaires were obtained from 643
students, representing at least 86% of the students en-
rolled in each school. Fourteen percent (N = 87) of these
students were smokers (lifetime use of >100 cigarettes)
and were eliminated from the analysis. An additional
85 questionnaires were discarded because of missing
or logically inconsistent data. Students omitted because
of missing data were more likely to be male and have
average or below average school performance. They did
not differ from those included in the analysis in terms
of susceptibility to smoking, smoking experience, family
and peer smoking, receptivity to cigarette marketing,
or grade in school. Results are presented for 471 stu-
dents who were never or experimental smokers. Experi-
mental smokers are defined as those who have smoked
less than 100 cigarettes in their lifetime [18]. The age
of students ranged from 10 to 18 years. Ninety-seven
percent of the students were white. All students lived
in lower income, rural areas.

Susceptibility

Susceptibility to smoking was used as the outcome
measure. Prospective studies show that susceptible in-
dividuals are more likely to increase their consumption
of cigarettes in the future [19]. Susceptibility to smok-
ing was determined by responses to two questions: “Do
you think you will smoke a cigarette in the next 6
months?” and “Would you smoke a cigarette if your best
friend offered you one?” Four response categories were
offered, ranging from “definitely yes” to “definitely not.”
Any student who could not answer “definitely not” to
both of these questions was considered susceptible. As
such, susceptibility is a measure that reflects both in-
tention to smoke in the near future and resistance to
peer influence for tobacco use.
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Outcome Expectations

The positive outcome expectations measured were “I
think I would enjoy smoking,” “I think smoking would
give me something to do when I'm bored,” “I think smok-
ing would help me to deal with problems or stress,” “I
think smoking would help me to stay thin,” “I think
smoking would help me to feel more comfortable at
parties,” “I think smoking would be relaxing,” and “I
think smoking would make me look more mature.” The
negative outcome expectations were “I think smoking
would make my teeth yellow,” “I think smoking would
make it harder for me to play sports,” “If | started
smoking regularly, | think it would be very hard for me
to stop,” “I think smoking would give me bad breath,”
and “I think smoking would be bad for my health.” All
but one of the negative outcome expectations focus on
the short-term negative consequences of smoking be-
cause it is generally acknowledged that these may be
more meaningful to teens than long-term health out-
comes [20,21].

Students were asked to indicate whether they agreed
or disagreed with each of the 12 statements by using
a four-point Likert response scale, with responses rang-
ing from “strongly agree” to “strongly disagree.” Follow-
ing the same logic proposed by Pierce et al. [19] for
their measure of susceptibility, students’ responses for
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each outcome expectation were collapsed into dichoto-
mous variables. Responses for the positive outcome ex-
pectations were coded as 1 if students did not “strongly
disagree” with the statement, indicating that they did
not absolutely rule out the positive outcomes of smok-
ing. Responses for the negative outcome expectations
were coded as 1 if the student “strongly agreed” with
the statement, indicating that they strongly believed
in the negative consequences of smoking. The analysis
was also performed using a cutoff between “agree” and
“disagree” for each of the statements and the findings
did not change.

Summary scores for both the positive and the nega-
tive expectations were created by summing the dichoto-
mous variables, so that the values ranged from 0 to 7 for
positive and 0 to 5 for negative expectations. Cronbach’s
alpha was 0.88 for the positive and 0.70 for the negative
expectations, indicating good internal consistency for
each of the measures.

Statistical Analysis

Logistic regression analysis was used to calculate
crude and adjusted odds ratios for susceptibility. The
adjusted models include controls for environmental ex-
posure to smoking (minimal, family only, friends only,
friends and family); grade; gender; school performance

TABLE 1
Student Characteristics and Susceptibility to Becoming a Smoker

Adjusted OR?

Characteristic N % Susceptible Crude OR (95% CI)
Total 471 36.1
Grade in school
6 87 27.6 Reference Reference
7 73 34.3 14 2.1 (1.0, 4.5)
8 68 39.7 17 1.3 (0.6, 2.9)
9 63 47.6 2.4 2.3(1.0,5.1)
10 65 33.9 1.3 0.5(0.3,1.2)
11 58 37.9 1.6 0.7 (0.3, 1.7)
12 57 35.1 14 0.7 (0.3, 1.7)
School performance
Excellent 126 27.0 Reference Reference
Good 247 39.3 1.8 1.4 (0.8, 2.3)
Average or below 98 39.8 1.8 1.5 (0.8, 2.9)
Sex
Female 234 40.6 Reference Reference
Male 237 317 0.7 0.6 (0.4, 0.9)
Environmental smoking
Minimal 97 16.5 Reference Reference
Family only 115 13.9 0.8 0.8 (0.4, 1.8)
Friends only 20 52.2 55 8.8 (4.1, 18.9)
Family and friends 169 53.9 5.9 7.0 (3.5, 14.1)
Receptive to cigarette promotional items
No 289 30.1 Reference Reference
Yes 182 45.6 2.0 1.6 (1.0, 2.5)

2 Adjusted for all other variables.
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(excellent, good, average or below); and receptivity to
cigarette promotional items (owns or would use a ciga-
rette promotional item). We modeled the summary mea-
sure by gender and smoking experience (never vs exper-
imental) using interaction terms to determine whether
the association between expectations and susceptibility
was stronger for females or experimental smokers.

RESULTS

Overall, 36.1% of the sample was susceptible to smok-
ing. Having friends or friends and family members who
smoke and owning or being willing to use a cigarette
promotional item were significantly associated with in-
creased susceptibility to smoking (Table 1). Students
in grades 7 and 9 were also significantly more likely to
be susceptible than those in grade 6.

All of the positive outcome expectations were signifi-
cantly associated with susceptibility; students who did
not strongly disagree with the positive outcome expec-
tations were much more likely to be susceptible to smok-
ing than those who did (Table 2). The expectation most
strongly associated with an increased risk of suscepti-
bility was “I think | would enjoy smoking.” (OR = 29.4;
95% CI 15.1, 57.6). In addition, students who did not
strongly disagree that smoking would help them deal
with problems or stress or that smoking would help
them feel more comfortable at parties were at least 8
times more likely to be susceptible (OR = 8.6 and 10.4,
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respectively). Three of the five negative outcome expec-
tations were significantly associated with susceptibil-
ity, but the strength of these associations was much
lower than that observed for the positive outcome expec-
tations (Table 2). Students who strongly agreed that
smoking would make their teeth yellow, would give
them bad breath, or would be bad for their health were
half as likely to be susceptible compared to those who
did not strongly agree with these statements (OR =
0.6, 0.6, and 0.5, respectively).

Almost half the students (48.4%) strongly disagreed
with all of the positive outcome expectations, resulting
in a score of “0” for the positive expectation measure
(Table 3). Conversely, half of the students (50.9%)
strongly agreed with 4 to 5 of the negative outcome
expectations, as indicated by scores of 4 and 5 for this
measure. As shown in Table 3, the odds of being suscep-
tible increased incrementally with the number of posi-
tive outcome expectations, suggesting a dose response
for this measure. This association between positive ex-
pectations and susceptibility was unaffected by the to-
tal number of negative expectations held by the stu-
dents (Table 3). The number of negative expectations
believed in by the students was not significantly related
to a decreased risk of susceptibility. There was no sig-
nificant interaction between the summary scores for
positive and negative expectations and gender or smok-
ing experience.

TABLE 2

Relationship between Positive and Negative Outcome Expectations and Susceptibility to Smoking (N = 471)

Students who do not strongly disagree with positive outcomes

Adjusted OR?

Positive outcome expectations N % Susceptible Crude OR (95% CI)

I think I would enjoy smoking. 126 86.5 29.9 29.4 (15.1, 57.6)
I think smoking would give me something to do when I'm bored. 103 73.2 8.1 7.2 (4.1, 12.6)
I think smoking would help me to deal with problems or stress. 97 77.3 10.0 8.6 (4.7, 15.6)
I think smoking would help me to stay thin. 121 58.7 3.6 4.2 (2.5, 6.9)

I think smoking would help me to feel more comfortable at parties. 171 69.0 10.6 10.4 (6.3, 17.3)
I think smoking would be relaxing. 146 66.4 6.8 7.4 (4.4,12.3)
I think smoking would make me look more mature. 115 69.6 6.8 6.8 (3.9, 11.7)

Students who strongly agree with negative outcomes

Adjusted OR?

Negative outcome expectations N % Susceptible Crude OR (95% CI)
| think smoking would make my teeth yellow. 265 30.6 0.6 0.6 (0.4, 0.9)
I think smoking would make it harder for me to play sports. 355 335 0.6 0.6 (0.4, 1.0)
If | started smoking regularly, | think it would be very hard

for me to stop. 219 32.0 0.7 0.7 (0.5, 1.1)
I think smoking would give me bad breath. 295 325 0.7 0.6 (0.4, 0.9)
I think smoking would be bad for my health. 366 32.0 0.5 0.5 (0.3, 0.8)

2 0dds ratios are adjusted for grade, school performance, sex, exposure to environmental smoking, and receptivity to cigarette promo-

tional items.
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TABLE 3

Association between Number of Positive and Negative Outcome
Expectations and Susceptibility

Number of % Crude Adjusted OR?
expectations N Susceptible OR (95% CI)
Positive

0 228 11.8 Reference Reference

1 56 30.4 3.3 5.0 (2.2, 11.2)

2 32 34.4 3.9 5.0 (1.9, 13.0)

3 36 58.3 10.4 10.1 (4.1, 25.1)

4 35 65.7 14.3 18.1 (7.1, 49.3)

5 26 88.5 57.1 47.1 (11.9, 186.1)
6 20 80.0 29.8 215 (5.6, 82.4)

7 38 84.2 39.7 39.5 (12.9, 120.8)

Negative

0 34 55.9 Reference Reference

1 51 43.1 0.6 0.7 (0.2, 2.7)

2 72 40.3 0.5 0.7 (0.2, 2.6)

3 74 41.9 0.6 0.7 (0.2, 2.4)

4 117 29.9 0.3 0.6 (0.2, 2.0)

5 123 27.6 0.3 0.8 (0.3, 2.7)

2 0dds ratios are adjusted for grade, school performance, sex, expo-
sure to environmental smoking, and receptivity to cigarette promo-
tional items.

DISCUSSION

This study demonstrates that positive outcome expec-
tations of smoking are much more highly associated
with susceptibility to smoking than negative expecta-
tions. This finding is consistent with results of other
studies examining attitudes toward smoking, in which
negative attitudes or knowledge of negative conse-
guences of smoking did not predict smoking behavior
[4,5,22]. Our study extends this finding by demonstra-
ting that negative outcome expectations are not
strongly associated with susceptibility, a predictor of
smoking uptake. Importantly, the association between
positive outcome expectations and susceptibility is not
affected by a strong belief in any number of the negative
outcome expectations of smoking.

These findings have important implications for pre-
vention. They suggest that teaching adolescents and
teens about the negative consequences of smoking is
unlikely to change their intent to smoke. Nonetheless,
teaching negative consequences and knowledge of
health effects is frequently recommended as a way to
prevent tobacco use [21,23,24] and these messages con-
tinue to be the focus of many tobacco prevention pro-
grams. For example, the “CDC facts” for offering to-
bacco prevention in schools include all of the negative
outcomes we studied [23]. This emphasis on knowledge
and belief of negative outcomes of smoking in the
prevention literature seems inconsistent with the lim-
ited evidence supporting an association between nega-
tive attitudes and smoking uptake in the research
literature [2].
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In contrast, there is a marked lack of discussion about
how to deal with the positive outcome expectations that
are influencing tobacco uptake among youths. Even
when investigators demonstrate that positive attitudes
are associated with an increased risk of tobacco use,
they sometimes fail to address this in discussing the
implications of their findings for tobacco prevention [9].
Others have suggested that prevention programs target
attitudes and beliefs about smoking, yet they do not
specify the attitudes on which we should focus [4]. One
possible explanation for this is the belief that behavior
change precedes attitudinal change [9,15]. However,
our data and other longitudinal studies [4,5,11,12,14]
suggest that this is not the case. Another reason might
be the belief that we cannot easily modify or even ad-
dress the positive outcomes of smoking in prevention
programs. Perhaps the most probable reason that we
focus on the negative consequences of smoking is be-
cause these are what motivate us to try and prevent
it. The primary reason that we discourage smoking is
because it has so many adverse health outcomes. There-
fore, we continue to view smoking as a “health decision”
[13] even though the data suggest that health and other
negative consequences of smoking are not particularly
relevant to adolescents.

Recognizing that long-term health outcomes (our pri-
mary motivation for prevention) may not be a major
deterrent among adolescents, tobacco prevention pro-
grams have emphasized short-term negative conse-
guences that might be more meaningful to youths [21].
Unfortunately, our findings suggest that these are not
any more salient to adolescents with respect to their
decision to smoke. It is clear that we need to take a
closer look at the psychosocial risk factors influencing
smoking uptake and find a way to translate them into
prevention programs for youths.

The first step is to gain a better understanding of
adolescents’ positive outcome expectations of smoking
and the contexts in which they are most influential.
Adolescence is a time when many children are begin-
ning to look toward more adult behaviors for enjoyment.
In addition, many have not yet developed effective strat-
egies for dealing with stress or feeling comfortable with
themselves among their peers. Therefore, it is not sur-
prising that the positive expectations most strongly as-
sociated with increased susceptibility to smoking per-
tain to enjoyment, stress, and parties. By exploring
alternative means for achieving these outcomes we may
be able to have a greater impact on youth smoking.

It is also imperative for us to examine how adoles-
cents develop positive outcome expectations about
smoking. The positive expectations measured in this
study were adopted from questions used in the Califor-
nia Tobacco Survey to measure receptivity to tobacco
advertising [25]. In fact, each one of the expectations
represents a message that is commonly portrayed in
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tobacco advertisements. Research has shown that to-
bacco advertising increases the risk of smoking uptake
among Yyouths [26,27]. Perceived positive values of
smoking have also been linked with brand awareness
[13]. Itis plausible that the effect of tobacco advertising
on smoking uptake is mediated through the develop-
ment of positive outcome expectations toward smoking.

Almost all participants in this study were white and
lived in rural communities where the prevalence of
smoking is high. While this is an important population
for tobacco prevention interventions, the generalizabil-
ity of our findings may be limited by the lack of diversity
[28]. A second limitation is that this was a cross-sec-
tional study. We demonstrated that positive outcome
expectations are strongly associated with susceptibility,
an established predictor of later tobacco use. Chassin
and Presson [4] assert that looking at associations be-
tween predictors and intentions in cross-sectional stud-
ies is a time-efficient way to generate hypotheses about
smoking initiation. However, longitudinal studies are
necessary to determine how well each outcome expecta-
tion predicts movement in the smoking uptake process.
In the meantime, we urge tobacco prevention research-
ers to carefully evaluate the messages they are using
in prevention programs. Rather than focusing on the
negative outcomes of smoking, we may have more suc-
cess reducing tobacco use among adolescents by helping
them achieve the same positive outcomes they expect
from smoking in other ways.
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