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Introduction

To reduce smoking rates among
teenagers, it is important to create fewer new
smokers among teenagers, to increase the
number of teenage smokers who quit, or
both. Despite a consistent decline in smoking
rates among the adult population in recent
years, smoking among teenagers has
increased since 1991.1 There have been nu-
merous studies examining the prevalence of
teenage smoking,2-12 but few have focused
on quitting behavior, including successful or
unsuccessful attempts. 13-15 Understanding
this behavior may provide insights for future
policy formulation on tobacco control for
teenagers. This paper explores smoking sta-
tus and quitting attempts, with particular
emphasis on school performance.

Factors that influence teenagers to
smoke are complex and numerous. They in-
clude sociodemographic characteristics,
family background, school performance,
and other social and environmental factors.
Among these factors, some are predeter-
mined, such as age, gender, and ethnicity.
Others can be affected through program
implementation or policy initiatives such as
prohibition of cigarette sales to minors or
education about the effects of smoking. We
used the 1990 California Youth Tobacco
Survey to study the relationship between
school performance, smoking, and attempts
to quit smoking among teenagers.

It has generally been accepted that a
student's school performance is inversely
related to smoking status.S16 That is, the
better a student does scholastically, the less
likely she or he is to become a smoker.
School performance can be viewed as a
broad indicator that reflects traits such as
general educational commitment, motiva-
tion, competence in learning and value judg-
ment, and academic success.1921 The pur-
pose of this paper is to investigate in detail
the issue of school performance in relation to
smoking status.

Tobacco Tax Initiative. The 1990 California
Youth Tobacco Survey was part of the Cali-
fornia Tobacco Survey. These surveys used
random-digit dialing telephone interviews;
32 135 households (85 379 individuals)
were contacted. The California Youth
Tobacco Survey instrument was used to
interview 6604 teenagers 12 tol7 years of
age among the 85 379 respondents. The
interview response rate was 76.3%, 5040
individuals completing the survey. Of the
respondents, 12 had missing information.
Thus, the final sample was composed of
5028 teenagers.

Dependent Variables

In this study, teenagers were divided
into 3 categories in terms of their smoking
status: current smokers, former smokers,
and nonsmokers. According to the defini-
tion of the Centers for Disease Control and
Prevention, a current smoker is anyone who
has smoked during the past 30 days (includ-
ing daily smokers and occasional smokers).
A teenager who had smoked any time
before but not during the previous 30 days
was considered a former smoker. A
teenager who had never smoked was classi-
fied as a nonsmoker.

To study quitting behavior, we divided
a subsample of former and current smokers
into 3 categories: (1) those who had been
smokers but had not smoked during the past
30 days (i.e., those who quit), (2) those who
had smoked during the past 30 days, and
(3) those who had smoked during the past
30 days but had made a number of attempts
to quit smoking.

Explanatory Variables

Many factors may influence teenage
smoking or quitting behavior; given data
availability and statistical considerations,
however, we included the following variables

Methods

Data Source

The 1990 California Tobacco Survey
was undertaken as a part of the evaluation
of the outcome of Proposition 99, the
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in the analysis: age, gender, race/ethnicity,
income, and school performance.

The youth smoking survey included
teenagers between 12 and 17 years of age.

The interviewees were divided into 3 age

groups: 12 to 13 years, 14 to 15 years, and
16 to 17 years. Since the respondents were

of school age, and schooling year (i.e.,
grade) and age are almost completely corre-

lated, the years-in- school variable was not
included in the model. In the model estima-
tion, the 12- to 13-year age group was the
comparison group.

Among the gender and ethnicity classi-
fications, female and White were the com-

parison groups. Ethnic classifications, in
addition to White, were Black, Asian, His-
panic, and "other."

Family income was grouped as fol-
lows: less than $20000, $20000 to $49999,
$50 000 to $74999, and $75 000 or above.
Families with incomes below $20000 were

the comparison group.

School performance was self-reported
and included 4 categories: much better than
average, better than average, average, and
below average. Much better than average

was the comparison group.

Results

Descriptive Statistics

Table 1 shows that, among the 5028
teenagers, 72.9% were nonsmokers, 17.2%
were former smokers, and 9.9% were cur-

rent smokers. As expected, the older the
teenager, the more likely he or she was to be
a current smoker. Almost 18% of the
teenagers 16 or 17 years old were current
smokers, as compared with 8.8% of those
14 or 15 years old and 3.2% of those 12 or

13 years old. There were no differences
between boys and girls in terms of smoking
status. Among ethnic youth, Black teenagers
were less likely to be current smokers. Fur-
thermore, students who performed below
average in school were more often current
or former smokers than better-than-average
students.

Among current smokers (n = 496), 344
teenagers reported some effort to quit smok-
ing. As these teenagers were classified
among the current smokers, their attempts
clearly were not successful. The survey pro-
vided information on the frequency of quit-
ting attempts, however; 58 teenagers had
never attempted to quit, 92 had made 1

attempt, 108 had made 2 or 3 attempts, and
86 had made 4 or more attempts. A multi-
variate analysis was performed to analyze

factors that may predict attempts to quit
smoking.

Multivariate Analysis

Given the multiple classifications of
smoking status, logistic regression was used
to predict the probability of being a former
smoker (successful quitter) vs a current
smoker; current smokers were the compari-
son group. The explanatory variables (age,
gender, ethnicity, income, and school perfor-
mance) were used in the model.

Table 2 presents logistic coefficients
and the estimated odds ratio for each vari-
able in the model. It can be seen that age

(i.e., 16 or 17 years) was a statistically sig-
nificant variable. Among teenagers 16 or 17
years old, the odds of being a former
smoker were 0.54 in comparison with teens
12 or 13 years old. In other words, the older
the teen, the less likely he or she was to be-
come a former smoker. No significant differ-
ences existed between boys and girls in
terms of likelihood of being former smok-
ers. As expected, non-White teenagers were

less likely to be current or former smokers.
Teenagers from the highest income group (>
$75 000) had higher odds (1.43) of becom-
ing former smokers.

In comparison with students in the
much-better-than-average-school-perfor-
mance category, below-average students

were less likely to become former smokers
(lowest odds ratio: 0.26); average students
also had lower odds (0.64). These findings
indicate that poorer-performing students
had less chance of becoming former smok-
ers than better-performing students.

Current smokers were asked about their
attempts to quit smoking during the last 6
months. Of these respondents, 16.9% indi-
cated that no effort was made, 26.7%
attempted to quit once, 31.4% attempted to
quit 2 or 3 times, and 25% attempted to quit
4 or more times. From this, it is evident that
83% of these current smokers had tried to
quit and failed. Given the large percentage
of 0 values in the dependent variable, a tobit
model was used to estimate attempts to quit.
The tobit model is an extension of the probit
model, which takes into account both dis-
crete numerical values (i.e., number of
attempts to quit) and 0 values (as estimated
by the maximum likelihood method). In
general, the tobit model is statistically supe-
rior to the ordinary least squares technique
for estimating a data set such as the present
one. Table 3 presents the tobit results. These
results indicate that there were no differ-
ences among gender or age groups in
attempts to quit smoking. However, Black
teenagers in the current smoking group
attempted to quit less frequently. The main
effect shows that teenagers from households
with incomes between $20 000 and $49 000
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TABLE 1-Sociodemographic Characteristics by Youth Smoking Status

Nonsmokers Former Smokers Current Smokers Total No.
Characteristic (n = 3664),% (n=868),% (n = 496), % (n=5028)

Age, y
12-13 89.17 7.67 3.16 1708
14-15 72.86 18.33 8.81 1691
16-17 55.80 26.21 17.99 1629

Gender
Male 71.55 18.14 10.31 2541
Female 74.23 16.37 9.41 2487

Race/Ethnicity
White 70.99 18.41 10.61 3488
Black 82.11 12.46 5.43 313
Asian 80.55 12.36 7.09 437
Hispanic 67.90 20.99 11.11 324
Other 77.04 13.95 9.01 466

Income, $
<20 000 73.64 15.73 10.63 1449
20000-49999 73.60 16.67 9.73 2004
50000-74999 74.67 16.41 8.62 847
<75000 66.90 22.94 10.16 728

School performance
Much better than average 80.62 13.92 5.46 934
Betterthan average 76.18 16.41 7.41 1889
Average 68.32 19.37 12.31 1998
Below average 47.31 21.51 31.18 186
Undefined 90.48 4.76 4.76 21

Note. Data were derived from the 1990 California Youth Tobacco Survey.
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made more attempts to quit than teenagers
from households with incomes of less than
$20 000. Students who performed below
average in school and whose household
income was between $20 000 and $49 999
made the least number of attempts to quit
smoking, as shown by the coefficient of the
interaction term in Table 3.

Discussion

The results from this study indicate that
(1) students' school performance is a key
factor in predicting smoking status after
control for other sociodemographic and
family income factors; (2) the older the teen,
the less likely he or she is to successfully
quit smoking; (3) below-average students
are less likely to become former smokers;
and (4) below-average students with lower
household incomes make fewer attempts to
quit. This study has provided a more precise
quantitative magnitude of the influence of
students' school performance on smoking
status while confirming previous findings
about the influence of ethnicity and house-
hold income on student smoking status.

One unresolved issue is whether smok-
ing can influence a student's school perfor-
mance. The literature shows no direct causa-
tion from smoking to school performance,
but smoking might have an indirect effect,
leading to other delinquency behaviors or
drug abuse. These behaviors, in turn, could
lead to poor school performance. However,
the main argument against this hypothesis is
that smoking is a relatively common behavior
relative to other factors that lead to antisocial
behaviors.19'20 Therefore, it is appropriate to
treat school performance as an explanatory
variable.

As indicated at the beginning of this
paper, teenage school performance often
reflects certain qualities during adolescence,
such as dependability, self-confidence, and
intellectual investment. Educational success
can be viewed as a broad construct that
includes components of motivation, educa-
tional commitment, and a sense of control
over one's present and future. On the other
hand, lack of educational success can be
interpreted as students' lack of current
opportunities or perceived future opportuni-
ties. One policy implication is that increasing
the educational involvement and school per-
formance of teenage students is likely to
have important additional payoffs in terms of
reduced cigarette smoking that may well
extend into adulthood.'9'2'

In this study, school performance data
were self-reported; as a result, the data gen-
erated were detennined in large part by the
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TABLE 2-Logistic Regression of Factors Associated with Teenage Smoking
Status (Former Smoker =1, Current Smoker =0)

Coefficient Odds Ratio

Constant 1.1 7**
Age, y

14-15 -0.22 0.80
16-17 -0.62** 0.54**

Female -0.09 0.91

Race/ethnicity
Black 0.46 1.58
Asian 0.04 1.04
Hispanic -0.04 0.99
Other 0.18 1.20

Income, $
20 000-49 999 0.15 1.16
50 000-74 999 0.18 1.20
275 000 0.35* 1.43*

School performance
Better than average -0.09 0.91
Average -0.44** 0.64**
Below average -1.34** 0.26**

X2 (df = 13) 56.20**

Note. Current smokers were the control group. Sample sizes were as follows: former
smokers, n = 868, current smokers, n = 496. The deleted categories were age below
14 years, male, White, family income below $20 000, and much better than average
school performance.

*P < .05 (2-tailed); **P < .01 (2-tailed)

TABLE 3-Tobit Regression of Factors Associated with Number of Quitting
Attempts among Smokers (n =344)

Coefficient SE

Constant 0.82*
Age, y

14-15 -0.20 0.25
16-17 -0.20 0.24

Female 0.22 0.13
Race

Black -1.23** 0.41
Asian 0.27 0.27
Hispanic -0.35 0.27
Other -0.35 0.23

Income, $
20 000-49 999 1.81** 0.54
50 000-74 999 0.76 0.69
.75 000 0.40 0.55

School Performance
Better than average 0.45 0.44
Average 0.99** 0.39
Below average 1.14* 0.45

Interaction terms <20 000 family income
Better than average performance -1.36* 0.64
Average performance -1.78** 0.58
Below average performance -2.04** 0.67

Scale 1.14 0.05
X2 (df= 22) 39.19

Note. The deleted categories were age below 14 years, male, White, family income below
$20 000, and much better than average school performance. All interactions between
school performance and income were included in the model, but only significant
interactions are presented here.

*P < .05 (2-tailed); **P < .01 (2-tailed).
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students' perceptions of themselves relative
to their peers. These data also reflect stu-
dents' self-images. Thus, the school perfor-
mance variable per se is by no means a com-
prehensive indicator of scholastic
achievement; rather, it may be a partial
measure of self-esteem.

Given the increasing rates of smoking
among teens, it seems that developing
academic or remedial classes designed to
improve students' school performance may
lead to a reduction in smoking rates among
teenagers while simultaneously providing a
human capital investment in their futures. C:
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