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Introduction
In the United States. tobacco prod-

ucts are more heavily marketed than any
consumer product other than automo-
biles.' In 1993, tobacco companies spent
more than $6 billion on advertising and
promotion.2 Of this total, $756 million was
spent on specialty item distribution (e.g.,
free samples of tobacco, tee shirts, light-
ers, hats, product catalogs) and $2.6
billion was spent on coupons and retail
value added promotions at the point of
purchase. Representatives of the tobacco
industry have repeatedly stated that these
items are not intended for anyone under
21 years of age. Concern about tobacco
promotions has grown, prompted by the
effective RJR Joe Camel Cash and Philip
Morris Marlboro Adventure Team cam-
paigns, both of which included wide-
spread catalog distribution and specialty
item promotions. For example, it was
estimated that over approximately 1 year,
4 million people received 14 million
promotional items (e.g.. caps, lighters) in
the Philip Morris Marlboro Adventure
Team campaign.3'4

In 1993, approximately 19% of high
school seniors reported daily smoking, an
increase from 17.2%c in the previous

year'- The persistcnce of adolescent
tobacco use,'- combined with large to-
bacco industry marketing expenditures,
highlights the importance of examining
the relationship between youth susceptibil-
ity to tobacco use and participation in
promotional campaigns.9-'2

Methods
Sample and Design

Data were collected from telephone
interviews of a random sample of US

adolescents (12 to 17 years of age) and
young adults ( 18 to 24 years of age). Since
this paper is concerned with the effect of
promotions on minors, only the results for
the adolescent sample are reported here.

The list of telephone numbers was
generated from a modified Mitotksy-
Waksberg random-digit dial sampling
method; the "Random B' sample was
purchased from Survey Sampling Inc
(Fairfield, Conn) for use in this study. All
area codes in the United States were
eligible for the sampling frame, and
known business numbers were removed.
Persons answering the telephone con-
firmed household eligibility criteria and
the number of eligible persons. One
eligible participant per household was
selected randomly by computer to be
interviewed. Except for age, the sole
exclusion criterion was inability to speak
English or Spanish. The consent of both
the respondent and his or her parents was
sought whenever a respondent less than
18 years of age was selected. Respondents
were told that they had been selected
randomly, their responses were confiden-
tial and anonymous, they would not be
called again, and they would not receiVe
any remuneration for participating. As a
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means of limiting response bias, parents
were asked to allow the young person to
respond to the questions in private.
Parents who refused to provide such
privacy were counted as refusals in re-
sponse rate calculations. As a means of
facilitating minors' privacy, all respon-
dents were given a toll-free number to call
if they preferred being interviewed at
another time or place. The interview took
approximately 12 minutes to administer.

ParticipantAccrual
Participant accrual procedures and

telephone interviews were conducted by
Freeman, Sullivan & Co in San Francisco,
Calif. All interviewers (n = 23) were
trained to administer the study question-
naire in English; 2 were trained to
administer it in Spanish. Participant ac-
crual began on July 9, 1993, and was
completed on August 6, 1993. Interviews
were conducted Monday through Friday
from 8 AM to 9 PM, Saturday from 10AM to
9 PM, and Sunday from 3 PM to 9 PM. All
numbers were attempted at least five
times at different periods over 3 days.

Response Rates

Survey Sampling Inc produced 51 000
random-digit phone numbers. Business,
unassigned, and nonworking numbers
were removed, leaving a net total of
45 274 numbers. From this list, 30 147
telephone calls were made to meet the
predetermined quota. Of these calls, 2155
(7.1%) reached households with respon-
dents determined to be eligible. Inter-
views were completed with 1337 of these
eligible respondents (1047 adolescents
and 290 young adults). This represented a
refusal rate of 38.0% of households
known to have an eligible respondent. Of
the 818 refusals among eligible house-
holds, 331 (40.5%) were from parents
refusing to allow interviewers to speak
with their children. The remaining 487
(59.9%) came from eligible respondents
themselves. An additional 3938 calls re-
sulted in a refusal to participate before
household eligibility could be determined.

Measures

Explanatory variables. The hypoth-
esized explanatory variables were age in
years, gender, presence of a tobacco user
in the household, awareness of tobacco
promotions (i.e., awareness of the Camel
Cash, Marlboro Adventure Team, Wins-
ton Cup Point Challenge, Virginia Slims
Wear, Winston Weekends, and Parlia-
ment Getaways promotions), knowledge

of a young adult or adolescent friend
owning a promotional item, participation
in tobacco promotions (i.e., the respon-

dent had ever owned a promotional item;
saved proof of purchase coupons, UPC
codes, or "Camel Cash" or "Marlboro
Mile" coupons; or had a copy of a

promotional catalog), receipt of mail from
a tobacco company, and receipt of a free
tobacco sample.

Dependent variable. Susceptibility to
tobacco use was the dependent variable.
This three-category ordered variable in-
volved coding of respondents as nonto-
bacco users, as susceptible to tobacco use,

or as current users of tobacco products.
Tobacco use included both cigarettes and
chewing tobacco. Previous research has
shown this susceptibility measure to be a

valid predictor of subsequent tobacco
use.'0'3 Respondents were coded as sus-

ceptible if they met one or more of the
following criteria: (1) never puffed on a

cigarette and responded "yes" to the
question "Do you think you will try a

cigarette soon?" (2) responded "yes"
when asked, "Do you think you will try a

cigarette soon?" (3) had never puffed on a

cigarette and did not respond "definitely
not" when asked, "If one of your best
friends were to offer you a cigarette,
would you smoke it?" (4) had puffed on a

cigarette and did not respond "definitely
not" when asked, "At any time during the
next year, do you think that you will
smoke a cigarette?" and (5) smoked in the
previous month (coded as current user).
History of chewing tobacco use was

probed with the same items as cigarette
smoking, except that the phrase "snuff or

chewing tobacco" was used. Susceptibility
to use of chewing tobacco was determined
in the same manner as smoking.

Data Analysis
The data were analyzed with a pro-

portional odds model.1415 This model is
used when there is an ordered categorical
dependent variable. The model can be
simply stated. Let Y be an ordered
response variable with k ordered catego-
ries (the susceptibility index has three
categories), and let x be a vector of
covariates. The proportional odds model
can be written as follows:

In[-,Pi
a + P'x,j= , k-1

where Pi is the probability of falling into
one of the k - j categories above category
j (i.e.,pj = P(Y > j X = x), , is a vector
of logistic coefficients, and x is a vector of
independent variables. The intercept
terms, aj, vary across categories, and a, >

... 2 ak-1. Note that the intercept terms
must be ordered because the number of
cases in the numerator is decreasing as j
increases, so the log odds must also be
decreasing. For the simple case in which
there is one binary covariate (coded 0 or

1), aj is the log odds of falling above thejth
cut point for the zero coded category of
the covariate. Note that although the
intercept terms (i.e., the ai's) vary across

the k - 1 equations, the assumption is
made that the "slope" parameters are

constant across equations. The validity of
this assumption was tested by means of a

score statistic.1617 The model's goodness
of fit was also examined.18

Results
Table 1 provides descriptive data

illustrating the relationship between the

susceptibility index and the covariates.
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TABLE 1 Descriptive Data on the Tobacco Susceptibility Index among Youth
12 to 17 Years of Age (n = 1047)

Susceptible, Susceptible,
Not Not Current Current

Susceptible User User
(n = 718) (n = 156) (n = 173)

Mean age, y 14.1 14.9 15.5
Male, % 46.9 55.8 57.8
Tobacco user in household, % 38.9 55.1 65.3
Ever heard of any promotional campaign, % 78.8 91.0 96.0
Ever participated in promotional campaign, % 24.5 46.2 68.2
Adolescent friend owns promotional iem, % 40.5 53.8 66.7
Young adult friend owns promotional item, % 42.7 28.9 26.5
Ever received mail from a tobacco company, % 3.8 3.3 11.0
Ever received free tobacco sample, % 2.7 3.9 11.0
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TABLE 2-Proportional Odds Model of Susceptibility among Youth 12 to 17
Years of Age

Exponential 95% Confidence
Covariate 3 SE P Interval

Awareness 0.69 0.276 .012 2.00 1.17, 3.44
Adolescent friend owns item 0.52 0.152 .001 1.69 1.25, 2.27
Participation 1.02 0.155 .000 2.77 2.04, 3.75
Received free tobacco 0.85 0.352 .016 2.34 1.17, 4.66
Tobacco user in home 0.85 0.152 .000 2.34 1.74, 3.15
Female -0.35 0.149 .018 0.70 0.52, 0.94
Age, y 0.40 0.048 .000 1.49 1.36, 1.64
Intercept 1 -8.18 0.759 ... ...
Intercept 2 -9.20 0.773 ... ...

These data illustrate the positive associa-
tion between susceptibility and tobacco
promotions.

A proportional odds model was used
to estimate the effects of the covariates
(i.e., age, gender, presence of a tobacco
user in the household other than the
respondent, awareness of tobacco promo-
tions, knowledge of a young adult or an
adolescent friend owning a promotional
item, participation in tobacco promotions,
receipt of a direct mailing from tobacco
companies, and receipt of free tobacco
samples) on the susceptibility index. An
initial analysis using all of the covariates
just listed resulted in all coefficients being
statistically significant, except for those
associated with receiving direct mailings
from tobacco companies and knowing a
young adult friend who owned a promo-
tional item. Because 56 respondents had
missing data on the two items for which
the coefficients were not significant, the
model was refit without these two covari-
ates to increase the sample size and
thereby somewhat reduce the standard
errors. The nonsignificant results of the
score test supported the assumption of
equality of slopes (X2 = 6.16, df = 7,
P = .52). Similarly, the goodness of fit test
indicated that the model fit the data
(X2 = 8.28, df = 4, P = .08). Table 2
presents the estimated coefficients for the
refit model (i), as well as the asymptotic
standard errors, the P value associated
with each coefficient, the exponential
value of the coefficient, and the 95%
confidence interval.

The results shown in Table 2 indicate
that girls were less likely to be either
susceptible to tobacco use or current
tobacco users. Susceptibility to tobacco
use and actual tobacco use increased with
age. The coefficients for the promotional
items indicate that these items increased

the probability of being susceptible to
tobacco use or being a current tobacco
user. For example, as shown in Table 2,
when a child was aware of tobacco
promotions, the odds of being a user or
being susceptible were about 2 times
greater than when a child was unaware of
tobacco promotions (assuming fixed val-
ues for age, gender, and presence of a
tobacco user in the household). When a
child was both aware of tobacco promo-
tions and had an adolescent friend who
owned a promotional item, the predicted
odds of being a user or being susceptible
were 3.4 times greater than the odds for a
child who was unaware of tobacco promo-
tions and had no friends who owned
promotional items. The odds of being
susceptible or of being a tobacco user for
a child who was aware, had a friend who
owned an item, and had personally partici-
pated in tobacco promotions were pre-
dicted to be 9.3 times greater than the
odds for a child who did not have these
characteristics. Finally, the odds of being
a user or being susceptible were 21.8 times
greater when all promotional covariates
were present (i.e., awareness of tobacco
promotions, knowledge of an adolescent
friend owning a promotional item, partici-
pation in tobacco promotions, and receiv-
ing free tobacco samples) than when all of
the promotional covariates were absent.
Thus, there was a strong association
between an awareness of and involvement
with tobacco promotions and being suscep-
tible to tobacco use or being a user of
tobacco products.

Discussion
This study is the first national repre-

sentative survey of youth that has exam-
ined the relationship between experience
with tobacco promotions and susceptibil-

ity to use tobacco. Our data provide
evidence that experience with tobacco
promotions, as measured by awareness,
knowledge of others owning items, and
firsthand experience with promotions, is
strongly associated with susceptibility to
tobacco use. This finding is important
because there is evidence of a dose-
response relationship between the suscep-
tibility index and subsequent tobacco
use'043 and other evidence that youth are
highly involved in tobacco promotion
campaigns.9 These findings should be
interpreted in light of the modestly large
nonparticipation rate and the potential
for the true nonparticipation rate to be
higher as a result of calls for which the
eligibility of households could not be
determined.

Although tobacco companies have
stated their opposition to minors partici-
pating in tobacco promotion campaigns,
our data indicate that company efforts to
prevent this from happening have failed.
Stronger regulation of tobacco company
practices is the only realistic means of
ensuring that children and adolescents
are protected. Regulations might include
prohibiting free samples and specialty
item distribution, requiring that waming
labels appear on all promotional items,
increasing the enforcement oflaws regard-
ing the distribution of tobacco and to-
bacco promotions to minors, and more
tightly regulating the methods of distribut-
ing promotional items, including the use
of the mail for tobacco product market-
ing.19 Most of these suggestions are
included in the Food and Drug Adminis-
tration's proposal to regulate cigarettes
and smokeless tobacco products.20

Our data justify the concern ex-
pressed by public health professionals
that tobacco promotions are reaching
minors.2' Perhaps most important, these
data illustrate that exposure to tobacco
promotions is associated with use of
tobacco, although longitudinal studies are
needed to examine this relationship pro-
spectively. O
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